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PROFESSIONAL DISK DUPLICATION 


CLONE, TEST OR REPAIR ANY 
HARD DRIVE xo pete 


SUPPORTS IDE, SCSI, SCA & NOTEBOOK DRIVES 
COPIES AND SERVICES HARD DRIVES 

PRINTS TEST REPORTS ON YOUR PRINTER 

DATA RECOVERY MODE BUILT-IN 


Copy entire hard drives with this pro service station. Set up any SCSI or IDE 
drive with your original software. Attach a blank drive and press start. Make 
copies quickly and easily. 

Use the built-in drive service system to make used drives run like new! 
Eliminate defective sectors, and restore hard drives to error-free condition with 
the factory re-mapping system. Test hard drives for top reliability using the built- 
in test feature. Print analysis reports on any standard parallel printer. Get the 
technology used by drive repair services. Call today! 


25GB MP3 PLAYER $395! 


after mail-in rebate 


PLAYS OVER 10,000 SONGS FROM HARD DISK! 
PLAYS STANDARD AUDIO AND MP3 CDs AND CD-R 
DOWNLOADS MP3 FROM CD-R TO HARD DRIVE 
POWER AMPLIFIER DRIVES SPEAKERS DIRECTLY 


MP3 is here! Get high performance digital sound and store over 15,000 songs 
on hard disk. Download over 300 songs from a single CD! 

Grab new music from the net. Use your PC to create custom MP3 CDs with just 
the songs you like. Load them to the internal hard drive for realistic, 3-D theater 
sound. Patented digital signal processing gives you crystal clear sound. No PC 
connection is required. Connect any stereo system, or directly power external 
speakers. Get digital sound and room-filling bass. 

The hard drive organizes your music in folders. ID-3 tags display the title, 
album, and artist on a large LCD. Use the jukebox feature for an entire evening 
of great music. Play songs randomly or in sequence from the internal hard drive. 
Unlike CD changers, the A/V certified 25 GB hard drive won't wear out, even 
under continuous use. Call now and try your MP3 player tomorrow! 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE. © SANTA CLARA, CA 95054 
WWW.DUPEIT.COM 


408 330-5524 


COPY ANY CD NOW 


NO PC REQUIRED from $995! 


STAN ALONE CO SUPUCATOR 


MULTI-FORMAT DUPLICATION - FAST AND EASY! 
DUAL 8X DRIVES MAKE TWO COPIES AT ONCE 
INTERNAL 25GB HARD DRIVE STORES IMAGES 
PRO AUDIO MODEL HAS SP/DIFF AND ANALOG I/O 


Instantly copy music and CD-ROM compact discs. Make backup copies of your 
favorite music and software on rugged, permanent CDs. Produce discs quickly 
and economically. Make custom audio CDs with just the songs you like. 

Use our dual drive units to copy two CDs simultaneously, or choose the Pro 
Audio modelto make crystal clear music CDs from any analog or digital source. 
Dupe-It copiers are totally self-contained. No additional software or hardware is 
required, Call today for more information! 


MULTI DRIVE IDE DUPLICATORS 
from $495! 


* COPIES EVERYTHING, PARTITIONS, O/S, THE WORKS! 

* BOTH STANDARD AND ULTRA, FOUR AND SEVEN DRIVE MODELS ARE 
AVAILABLE NOW! 

* THE ULTIMATE HIGH SPEED PRODUCTION TOOL FOR SYSTEM BUILDERS 
AND CORPORATE MIS 


Copy entire hard drives with ease. Multi-drive duplicators are an essential tool 
for dealers and system builders. Why spend hours installing and formatting 
drives when you can dupe them instantly? Work like the pros. Get your own 
multi-drive, stand-alone duplicators today. CSC offers a complete line of four and 
seven drive copiers in both standard and ultra versions. Ultra models transfer 
data faster than any hard drive! Rates of over 1GB per minute are supported 

Set up any [DE drive with all your original software. Attach blank target drives, 
and press “start”. It's that easy! You can duplicate four drives in less time than it 
takes to copy one on a fast PC! Your duplicate drives will be identical, bit-for-bit 
perfect copies, with all the files, partitions, and information on the original drive. 
Building systems is tough enough. Why spend hours installing software? Save 
time. Save money. Call today and let us Fed-X your duplicator for a risk-free 
evaluation! 


Over 80% of the Fortune 500 depend on CSC products. Shouldn't you? Call today. Most orders ship within 24 hours! Call now for more information and a free price 
comparison guide. Quantity discounts are available for dealers and system builders. Copyright laws must be observed when duplicating CDs and hard drives. © 2000 CS( 
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HSC | Electronic A 


Supply mz: 


Serving 
Silicon Valley | 
since 1964! 4 


..brings you a potpourri of high-tech goodies for the techno-tinkerer! 


License-Free 
Two-Way Radio! 


@ Fanon "Courier KF-310, factory-new in box! 

@ Stay in touch at the park, in the mail or on the road! 

@ Transmits up to two-mile range without a license 

@ Full-power (.5W) with extras not found on others! 

@ LCD backlit display for use day or night 

@ Uses new "Family Radio Service band -- all 14 
channels, plus 38-channe! CTCSS encode-decode 

@ VOX or Push-to-talk, w/3-type call tone 

@ Auto "power save" mode, auto-squeich 

@ Monitor button, speaker/mic jack, wrist strap 

@ Uses four "AAA" batteries (not included) 

@ Perfect for camping, sports, roadtrips, work_.more! 


HSC#18198 
...or Get TWO for 


$39.95/ea 
$74.95 


32X CD-ROM Drive! 


®@ Acer Peripherals Model 632a 

® Perfect for back-up, add-on or 
home-built systems 

® Standard IDE 40-pin interface 

® Refurbished, 90-day HSC war- 
ranty 


ASC# 80537 


$39.50 


SCS/ Adapters for PC’s 


® Initio INI-9100AS high-performance PCI host 
adapter 

® Supports 32-bit data transfers up to 133MB/sec 
10MB/sec. sync transfers 

® PNP compatible, includes manual & driver disk 

® PCI 2.1 compliant, auto-termination on board 

® Compatible with CD & CD-Rs, optical & tape drives 
scanners, ‘Zip’ & ‘Jaz’ drives, NON-bootable 


4SC#18218 $29.50 


* Adaptech model AVA-1505Al -- Brand Name Quality! 
® Single, complete PC connection 

® For single non-bootable SCSI2 peripheral 

@ New, OEM pack, with install diskette & manual 


$17.50 


S ecial! amie adapter & cable $1 9.95 


ASC#17995 


For thirty years we have been your source for Silicon Valley exotica! 


Seagate 1 GB Hard Drive! 


@ Seagate $T31012A 1 GB3 5" 
hard drive 

@ Great for back-up, add-on or 
small dedicated systems 

@ IDE 40-pin connector 

@ Refurbished, 90-day HSC 
warranty 


HSC# 18275 $39.50 


Tiny Color CCD Camera! 


@ Camera-on-a-board measures 1.87" x 1.3", 1" thick! 

@ Has glass micro-lens element, not pinhole lens 

@ DSP on board for auto white-balance, shutter 

@ Standard NTSC composite video output 

@ 350 lines horiz. resolution, good low-light sensitivity 

@ Uses 4-5 VDC, only 150 mA! Three AA batteries 
would power it for over six hours! 

@ New in OEM pkg (no box), 90-day HSC warranty 


HSC#18209 


Multimeter Specials! 


@ Mode! #AEEC-1890 3 1/2 Digit LCD DMM 

@ Adjustable large flip-up display for the easy viewing 

@ 0.5% basic accuracy, dual-siope integration A/D 

@ Measures AC/DC volts. ohms, current, capacitance, 
hFE & temperature (temp. probe included!) 

@ Ranges 
1000VDC, 700VrmsAC, 200 ohm - 200 Megohm 
20 mA - 20A, 2nF - 20 uF, NPN/PNP hFE 


@ Separate jacks for capacitors and transistors 


4 ‘HOLD’ function to capture measured peaks 


Soft rubber cradle protects meter, prevents skids 
@ Brand new! - With test leads 
@ Compare at prices of $70, $80 and up! 


$39.95 


Some people just don’t like digital meters 
Soltec HM102S 20 KOhm per Voit Multitester 
Ranges 
0-1000VDC, 0-1000VAC, 0-50uA.0.5, 5, 50 & 500 
mA, 0-20 MOhm with X1. X10, x1K & X10K ranges 
Standard banana-plug test 
Jeads, manual included 
Carrying handle/stand 
measures 3.5" x 5.25" x 
1.5", mirrored dial for 
parallax-corrected readings 
@ New. 90-day warranty 


HSC# 18260 


Quality Surge Suppression! 


@ Tripp Lite ‘isobar 

@ Multi-outlet surge 
suppressor / line filter 
@ Four outlets, two 
isolated filter banks 

@ Clean pulls, 30 day 
HSC warranty 

@ Compare at $49.95! 


HSC# 18315 


@ Tripp Lite Isobaré 

@ Premium surge 

suppressor / line filter 

@ Six outlets, three 

isolated filler banks 

@ Clean pulls, 30 day HSC warranty 
# Compare at $65.00! 


HSC# 18314 $25.00 


LED Rainbow! 


@ Avariety of LED's for just about any project! 
@ T1 (3mm dia.) 

Red L34HD 
Green L34GD 
Yellow L34YD 
Blue 80535 
T1 3/4 (5mm dia.) 
Red L53HD 
Red Hi-inten (1000mcd) 15014 
Red Blinking LS56BHD 
Green L53GD 
Green Blinking LS6BGD 
Yellow L53YD 
Yellow Blinking LS6BYD 
Biue 80534 
White L54PNC 
Bi-Color (R-G, 2 leads) LS7EGW 
Bi-Color (R-G, 3 leads) 18220 
Tri-color (RGB, 6 leads) 80538 
infrared 80536 
Jumbo (10mm dia.) 

L8131D 

L813GD 


Red Blinking L816BID 


ATX Computer Power Supply 


@ Power Computing TCX-20D 
® Perfect for upgrading! Put 
modern motherboards into 
older cases 
@ 200W fan-cooled power 
supply 
@ Standard Mini-tower form- 
factor, ATX connector 
@ Units are brand new w/90-day warranty 


HSC#18304 $17.50 


HSC# 80539 


SCS/ Drive Cases 


Just in...two new styles of SCS/ drive case. Perfect for 
those RAID systems, server backup, or other mass 
storage systems! Both feature: Power and drive status 
LEDs, front panel oft/on switch, SCSI ID switch, fan- 
cooled switching power supply. Attractive beige color, 
curved front panels, Rear panel is punched for SCSI-1 
(ICN-50) daisy-chain connectors, internal SCSI cable not 
included. Brand new in box, 90-day warranty 


@ Two-bay case 
@ RCA Jacks! Sound Cable incl 
@ Measures 6.3° x 7.0" x 11.25" 


@ 80-watt power supply 
HSC# 18267 $39.95 


, © Four-bay case 
@ Measures 10.3°x 7 125" x 143° 
@ 200-watt power supply 


HSC#18268 $49.95 


CAT-5e Cable Special! 


@ 350+ Enhanced CATS5e 100MHz horizontal cable 

@ 4-Pair, 24 AWG solid conductor 

@ Meets UL/CSA TIAJEIA 56IA standards 

@ Exceeds proposed 1 GHz Standards 

@ Available in White, Blue or Grey - Your choice 

@ Price is for 1000' spool -- wire your house! 
$69.00 


HSC#5E8XX1001 


Keypad Mouse! 


‘Unia’ mouse with multi-function keypad! 

Numeric & special function keys, including SHIFT 
ALT, RETURN 

Unique all-in-one ergo design for easy data entries 
Ideal for CAD. spreadsheet, games. etc 

LED indicators, 400/1200dpi switchable 


PC/AT compatible, w 9-pin D conn 
$9.95 


New, 90-day warranty 


Unique Project Base for Video Hackers! 


@ Perfect for experimenters, tinkerers and the just curious . Logitech Videoman videoconference camera system! 
@ These were sold with Hewlett Packard S-700 UNIX workstations for videoconference capability 
@ The camera's brightness, contrast and shutter speed can be I’C bus controllable 
@ We have technical data sheets for the camera. A condensed information sheet is included with 
camera pinouts and basic specs Full specification document (camera only) available for $2.00 (cost of printing) 
@ The camera is on a weighted stand that extends from 13" tall to over 20" tall 
@ Color camera is digital output only (not NTSC as was previously believed) 
@ Note: HP and Logitech will provide no information on these items! 
@ Interface box has two SCSI-II ports on back, and a DC power input (we do not have the adapter), and on the front 
it has a mic. out jack, composite video input (BNC), and the connector for the camera cable 


@ Units are new! 


Now! Some technical data 
/s available (Camera only)! 


HSC#17503 
HSC#17503a 
HSC#17503b 


Lower Price for set! 
Camera Only 


Interface Only 


$19.95 
$12.50 


Visit HSC's Website! 


@ Pay usa virtual visit on the World Wide Web! 
@ Simply point yourbrowser to Attp:www.halted.com 


Weekly Web Specials! 


# A new section has been added to our web page! 

@ Simply go to www halted com and click the top button! 
@ \tems from our ads, as well as non-advertised items 
Also, you can download our catalog as Adobe PDF files 


pf xalted | + ~HSC| Electronic 
speciaities co. 


? ja aoe Supply ee 
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) ) 
Internet World Wide Web: http/www.. halted.com a 
3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or- ass 
FAX your orders to: 
(408) 732-6428 ner 


@ Site is constantly being revised, please visit often! 
@ Or, you can email your order to Ascmail@halted.com 


Terms: Some quantities limited: allitems subject to pnor sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject 
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 accaen Prepeeoras a 


shipments, 


Ifyouhave questions about your order, please call Customer Service at (408) 732-1854 M-F SAMto5PMPST. 
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Planes, Trucks, and Ferries 
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OPEN CHANNEL 74 Joe Carr 

Let's be Radio/Electronics Safe ... Please? 

Joe shares some insights and personal experiences regarding the importance 
of safety precautions. 
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CLEARING UPTV 

RECEPTION AFLOAT 5 Gordon West 
There is plenty that you can do to improve your existing TV reception whether 
down at the dock or out on the water. 


LED ‘GRAPH’ CIRCUITS 20 Ray Marston 
A wide variety of practical LED dot-graph and bar-graph analog-value display 
circuits are presented. 


BUILD AN IR REMOTE CONTROL 

TOGGLE SWITCH 32 Fred Blechman 
Just about every popular electronic device these days can be operated with an 
IR remote control. This “toggle transmitter” will allow you to turn on or off 
electrical devices from at least 20 feet away. 


HOW TO DRAW SCHEMATICS 

USING MS PAINT 43 Steve Daniels 
Ever ask yourself “How do | draw neat, accurate schematics without spending a 
lot of money for special software?” You'll find your answer here ... 


AN EASY HUM KILLER — A DEEP NOTCH 60 Hz 

REJECTION FILTER 51 James Lyman 
Remove annoying AC noise without altering your signals with the modular 
instrument described here. You can also incorporate the basic filter circuit into 
other designs requiring rejection of 60 Hz AC noise, such as audio applications. 


TAKING THINGS APART:THE JOY OF MICROCONTROLLER 
DISASSEMBLY — PART 2 68 Tim Deagan 

A PIC 16C84 Disassembler in Python — This month, write code to implement 
the functions described in Part |. 


Meet our Design Contest 
Ist Place Winner 
“WORLD PEACE” 


Lots of details on 
Pages 48-49!! 


CLEARING UP 
TV RECEPTION AF.Oal 


There is plenty that you can do to ir 


mT ae ae 


prove your existing 


_ television recept jon down at the anch norage, oro ph ee 


a e water. FS ae 


oes your dockside TV reception 
| from local stations give you noth- 
| ing but ghosts? Is your portable 
dish at the dock regularly leading 

| to frozen pictures? Is there an 
‘ annoying white line which contin- 
uously goes from top to bottom clouding up your 
picture? If so, tune into radio expert Gordon 
West's tips for improving your reception aboard ... 

There is plenty that you can do to improve 

your existing television reception down at the 
anchorage, or out on the water. Some less expen- 
sive, over-the-air antennas may work better than 
real fancy ones when you are at the dock.And did 
you hear that high-definition television is coming 
soon, and you don’t necessarily need to sign up for 
a satellite system either? And if you are on satel- 
lite, have you heard about the new in-motion 
antennas that can keep the kids tuned in, even in 
heavy seas? Read on! I'll have a much clearer pic- 
ture for you. 


12 VOLT TVs 


Unless you are aboard a mega-yacht, | suggest 


a small boat installation start off with a |2-volt 
DC, 9-inch or |3-inch television. If you try to run a 
small AC-only television with a mobile inverter 
that changes 12 volts to 110 VAC, you will con- 
stantly be troubled by interference from that =. 
inverter that may show up as horizontal hash 


a <i e a4 i 
Pte, Set Tim ore. es 


marks that travel from top to bottom on 
your TV set. The reason for the interference 
is the design of inverter DC-to-AC “switch- 
er” transistor circuits. The new type of 
inverters most certainly scale down the 
inverter physical size and up their rated 
capacity, but the new generation of inverters 
generate a harsh wave form that disturbs 
over-the-air TV reception with these annoy- 
ing interference lines. 

For the last five years, television manu- 
facturers may offer their portable color TVs 
with house power, as well as |2-volt direct 
current capabilities, built in. Two power 
cords: one for the house, and a red and black 
one for automobile or marine use. 

And while you are at it, why not shop 
for a portable 12-volt DC color TV with a 
built-in VCR? If you should drop hook in an 
area with absolutely no local reception nor a 
view of the sky for satellite reception, video- 
tapes will give you hours of enjoyment. 
Pricing for a 9-inch color combo AC/DC TV 
with built-in VCR was seen as low as $250.00 
for a Phillips Magnavox portable set. Just be 


oe ig * a — ~ ate 
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The in-motion 
large size KVH 
satellite 
antenna. 


Flat-panel satellite antenna. 
Performance was excellent! 


sure to look for the specific feature of AC/DC 
operation, 

| would not be overly concerned that a new 
television purchased today with “just” analog 
reception will all of a sudden be obsolete tomor- 
row when regular TY signals go off the air in favor 


of digital, high-scan-rate, high-definition broadcasts 
(HDTV). The Federal Communications 
Commission (FCC) is sensitive to the number of 
regular TV owners in the United States, and will 
not all of a sudden force analog TV transmissions 
off the air within the next few years. About the 
soonest we may be seeing a switch from local 


cg 
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broadcast analog TV to local broadcast digital TV 
would be 2006; and if that date holds firm — 
which | truly doubt — there will be hundreds of 
add-on boxes that would turn your regular ship- 
board analog TV into a digital TV receiver — just 
like the present boxes that take digital satellite sig- 
nals and present them easily on your color analog 
TV set over TV Channel 3. 

Your local mega-watt TV transmitters operate 
free (with commercials) to you on the following 
channels and frequencies: - 


TV Channels 2 and 3 
54 MHz to 72 MHz 
TV Channels 4,5 & 6 
76 MHz to 88 MHz 
FM stereo music 
88 MHz to 108 MHz 
TV Channels 7 to 13 
174 MHz to 216 MHz 
UHF TV Channels 14-88 
512 MHz to 806 MHz 


Elevated amplified omni TV antenna. 


New local HD digital TV 
512 MHz to 806 MHz 
Direct broadcast satellite TV 
{500 MHz 


To receive local (we will call them terrestrial) 
TY signals, your present onboard television has a 
low and high VHF built-in tuner for Channels 2 
through |3,and an additional built-in UHF tuner 
for local Channels |4 through 88. If you haven’t 
looked through the local channels lately on UHF, 
you should do so! Many times remote areas of 
cruising are served by television translator signals 
only found’on these UHF channels. You probably 
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thought there was nothing on UHF 
outside of your local cruising area, but 
indeed you may find your hometown 
big television station on the air over 
one of the UHF translator stations. 
Take a look at all you can get on UHF 
today when you are well away from 
your local port. 


shown here. 


LOCAL RECEPTION 
ANTENNAS 


Big white round antennas and small 
white round antennas are what we find 
for omnidirectional over-the-air TV 
reception aboard boats, These antenna 
systems usually have a built-in preamplifi- 
er, and voltage to run the preamplifier is 
sent up the same coax that downloads 
the VHF and UHF local transmitter sig- 
nals. Some of these omnidirectional 
white antennas may also split out an 

* additional coax cable for FM music 
reception on your little stereo unit 
aboard. However, for best FM stereo 
reception out on the water, | always rec- 
ommend a common automobile antenna 
stashed somewhere, below decks, verti- 
cally polarized. If you want the ultimate 
in AM/FM reception, Shakespeare 
Antenna Group makes some dandy 

white fiberglass AM/FM reception sticks. 

These omnidirectional marine 
antennas may present a more strong 
picture than a set of rabbit ears down 
below, but the down side is their inher- 
ent susceptibility to multi-path ghosting 
when you are at the dock. If all you get 
is a collage of colors and multiple images 
on your omnidirectional antenna, | 
would say that this is perfectly normal 
down at the big marina. The omni anten- 
nas are simply overdoing their job by 
picking up second, third, and fourth 
bounced signals from nearby buildings 
and nearby sailboat masts. These come 
in slightly delayed from the main picture, 
and this is why you get ghosts. There is 
no easy way to minimize ghosts down at 
the marina with an omni antenna. 

Omnidirectional antennas work best 

when out at sea, or at an anchorage 
with little around you to reflect the TV 


signal coming in multipath and delayed. 

Down at the dock, you would prob- 
ably do better to go down to your local 
RadioShack store and invest in a little five-element 
VHF/UHF beam TV antenna. This will dramatically 
improve picture reception, and will dramatically 
decrease ghosting. When you are ready to take the 
cruise, fold up the directional antenna, and keep it 
out of the weather down below, It has done its job 
down at the dock. 

During recent tests of omnidirectional marine 
television antennas, they all worked relatively well 
out in the harbor, and they all suffered from ghost- 
ing in close to the marina. The very small omnidi- 


rectional antennas, resembling one of those flying 
saucers you throw to a friend, had good reception 
on the higher VHF channels, but didn’t do very well 
on lower TV Channels 2 through 5. It takes a much 
larger omnidirectional antenna to pull in these 
lower channels, and we found terrific reception 
from the larger Shakespeare omnidirectional 
antennas, as well as those from Naval. Try to 


The flat-panel! direct broadcast satellite 
antenna did neariy as well as the dish 


mount the antenna as high as possible from any 
other metals around your boat, then carefully wire 
in the little control box to 12 volts DC, and then 
make absolutely sure which end of the coax goes 
to the antenna, and which end of the coax goes to 
your TV set. Since that little black cube carries 
voltage for the antenna preamplifier, getting your 
leads mixed up and running coax with voltage on it 
to the television might mean an instant TV set 
burn out. Be careful here! 

Shakespeare also makes a directional TV 
antenna enclosed in a small white dome, We tested 
this and found that it helps minimize ghosting. The 
directional Shakespeare antenna works off of a 
wired remote or even an infrared wireless remote, 
and the only disadvantage is you need to make 
adjustments at anchor when your boat swings on 
the hook. But the relatively new Shakespeare 
directional antenna does a nice job of minimizing 
ghosting down at the docks. 


CABLE TELEVISION 


Cable works great at the dock. When 


you cast off, no more cable. Dockside cable 
reception is sometimes “fuzzy” due to salt 
air continuously eating up the cable connections. 


SATELLITE TV RECEPTION 


You might consider this as wireless cable 
reception, minus the cable. You add satellite televi- 
sion capabilities to your present analog AC/DC TV 
by subscribing to one of two satellite networks. 
One satellite network is called DirecTV, and the 


other is the Dish Network. You would normally 
subscribe to one, not both, because each system 
requires its own unique receiver. 

The proprietary receiver converts satellite dig- 
ital signals into analog TV output signals that feed 
directly to your regular TV set “F” antenna connec- 
tor. The satellite box has an outside antenna con- 
nector so you can switch between over-the-air TV 


Color video camera 

Power/ Video cable ate cape 
330 TV Lines 4.3mm Lens =—> 
3.6mm Lens 


WP-300c $229.95 
LP-850c 


$179.9 
—> 


1.3"(Dla.) x 


4+ 


Lens: C-mount 


4 Auto Iris 
BS. T¢-300ux 
— $229.95 
Flat Screen TFT-LCD Monitors 


TFT-4 $209.95 
Color 4" Screen. 
(Size: 6"(W) x 
4.5"(H) x 2"(D) 

An excellent 4" 


installation 
or maintenance. 


GW-2400S - $449.95 
Includes: 2.4 Ghz 
Color Wireless 
Camera, 
Receiver with 
Built-In Monitor. 


$269.95 


(Monitor/Receiver) 


2.1"(L) wio stand 


Color 400 TV Lines 
Power/Video cable 


Polaris can supply you with all of today’s Hottest Video 
Technology, Micro Cameras to Professional Security Supplies 


(Includes: patch cable & power supply) 


Wireless Video 

GW-2400 $229.95 

* 1-4 Transmitting Channels. 

* Can be integrated with other 
wireless applications 

» Up to 985 ft. Operating Distance 

*Dimensions: 2.5°(W) x 2.18"(H) x 3.28(D) 


=— Audio 


Transmitter 


reception from your amplified white 
omni antenna and then to direct satel- 
lite reception that you get with your 
dish or flat-panel aired at the geosta- 
tionary satellites. 

But here comes the problem — 

‘ most satellite receivers may only run on 
110 VAC house power, so dust off that 
300-watt inverter and put it to good 
use supplying house power to your 
satellite box for direct broadcast satel- 
lite reception. Luckily, direct broadcast 
satellite reception is unaffected by 
inverter hash, so you will get a nice 
clean picture as long as your TV jumper 
cables are nice and tight, and dressed as 
far away from the actual inverter as 
possible. 

Incidentally, popular inverters like 
Heart, Trace, and Statpower will soon 


carry the Xantrex name exclusively in 
that all three companies have now been 
bought up by the Xantrex Corporation 
in British Columbia. 

Your new direct broadcast satellite 
receiver takes coaxial cable to an externally 
mounted dish or flat panel that needs to be point- 
ed squarely at the geosynchronous satellite. The 
dish or flat-panel concentrates the flea-powered 
satellite signal into a low-noise amplifier/down-con- 
verter seen on the end of the little arm on dish 
antennas that sits in the front of the dish. In the 
flat-panel antenna system, the down-converter is 


LP-850w 


1"(Dia.) x 2.6"(L) wio stand 


Built-in infrared 
Illuminator, Camera 
can See in the Dark 


470 TV Lines Color “Micro-Zoom” Video Board Camera 
470 TV Line Color Board Cameras, Technology has added high resolution to its 
smallest cameras, We've added a Vari-Focal lens to an already powerful board 
camera. The 4-8mm Vari-focal lens is a tool you won't be able to live without once 
you added this camera to your application 


micro-strip circuitry within the flat-panel with no 
white wand in front. 

Voltage from your new satellite receiver is fed 
up the same coax that is pulling the signal in from 
the satellite, giving power to everything on the 
inside of that little wand on the dish or inside the 
flat-panel antenna system. 

Once again, make absolutely sure you never 
get mixed up on what connection is going from 
the satellite box to the TV, and what connection is 
going from the satellite box to the external anten- 
na. If you should get these two common-looking 
leads mixed up, you put direct current on the TV 
input, and this puts you off the air for good until 
you take the TV in and get it repaired. Don’t get 
these connections backwards. 

The decision on what system to purchase is 
going to be a mighty tough one — both the Dish 
Network, as well as DirecTV offer tempting $29.95 
program packages, comparable to what you would 


KVH in motion direct broadcast satellite 
antenna going from RV to boat. 


get at home with a $29.95 cable hook-up. Movie 
channels will cost you an additional $10-$20 a 
month, and so will the reception of a block of 
sports channels. 

Good news for boaters in any area of the 
USA — the reception of local network affiliates 
like ABC, CBS, Fox, and NBC are now allowed by 
the FCC through our satellite system. Up until last 
year, many boaters not wanting to miss their local 
programming down at the marina had to sign up 
for satellite service at their aged grandmother's 
house, with a street address somewhere in the 
hills of Wyoming, outside of local TV coverage. 


1.27" 
t Sra > 


MB-1250HRp $149.95 


without Additional 
Light Source! »—>. 


14 (Din) x 1.8" (L) 
with out stand 


LP-850i 


ised $109.95 


~ $119.95 


* 1/3" Color CMOS 
+ 380 - TV Line 
+ 1 LUX 

* Lens 3.6 mm 
* Auto Iris 


CM-500cesc 
$129.95 


TFT-5.6 $429.95 
TFT-6.4 $479.95 


Receiver 


MB-1250HRVF $199.95 


CM-500CBC, A tough aluminum 
cased Color CMOS camera with 
mounting bracket, BNC video & 
barrel power connection for Plug & 
Play hook-up. View through 
standard VCR or Monitor! 


Polaris Industries 


http://www.polarisusa.com 


* MB-1250HRVF $199.95 
470 Hi-Res Vari-Focal Color Camera 
*MB-1250HRp $149.95 
470 Hi-Res Pinhole Color Camera 
*MB-1250p $99.95 

350 Low-Res Pinhole Color Camera (not pictured) 
MB-1250HRp & MB-1250p 

Same physical look two resolution 

options to choose from: 470 or 350 TV lines: 


CMOS C-Mount B/W & Color Cameras 


B/W Camera: CM-220 
$69.95 

Color Camera: CM-220c 
$139.95 


The CM-220 & CM-220c are truly 
outstanding performance cameras with 
380 Line Resolution & C-Mount options. 


1-800-752-3571 


(C-Mount option w/o 3.6mm lens) 


470 Armour Drive NE « Atlanta GA 30324-3943 « Tech Info 404.872.0722 « FAX 404.872.1038 


Write in 186 on Reader Service Card. 
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Even though you explained to your television ser- 
vice provider that you would be viewing TV well 

away from your local port, they would not sign you 
up because of legal restraints from local TV broad- 
casters not wanting to miss any of their local audi- 


tomer service agent via your cellu- 
lar or VHF radiotelephone and 
explain to them you want to sign up 
for a specific movie. This may cost 
you a couple of extra bucks, but it 


ence. No more problems now — for about $5.00 can be done. 
extra a month, you get East Coast and West Coast 
network coverage. If you don’t like staying up late 

for Letterman or Leno on the West Coast, you can 


watch it three hours earlier from the East Coast 


But what are you going to do for pay-per-view 
when you are out at anchor and you just discov- 
ered a movie that you and the kids really wouldn't 
want to miss, and are happy to pay for? Since 
you're out on the boat, you don’t have a telephone 
that hooks into your TV box, so you can’t tell your 
box via the remote control to beam you down a 
pay-per-view movie. 

What you must do is call the Dish Network 
or DirecTV on the phone, and speak with a cus- 


KIT BUILDING is 
FUN ano EASY! 


PORTABLE SWL RECEIVER 

ng comparable to factory built portables. Listen to local’and 
international AM broadcast as well as SSB/CW from around the world 

* Covers 100 kHz - 30 MHz * 15 programmable 
2.5 kHz and 100 kHz tuning steps with clarifier »* Dual conversion, su 
* 13.8 VDC operation; AC wail transformer included 

2.25" H x 6.5" W x 6.5" D 


Enjoy quality shortwave listeni 


rheterodyne 


Portable SWL 
Receiver 


9-BAND SWL RECEIVER 
Modernized “first radio kit” classic. Five transistor, 3 IC desig 
and SSB/CW from 1.8 - 22 MHz. Has M 


tronic bandswitch. Tune both AM 
ng, Regen, RF gain, Volume 
es. Use 8 C cells or ext. 12 VOC 


Hi-Senaitivity Audio 
Amplifier 


amp. 1.5-watt audio output 
ound of energy with the 
much more. Requires 12 - 15 VDC. 


A versatile utilit 

phones. Experiment with lis 

ooklet. Hear radar, light waves, lightning, a 

ONLY $24 FOR 4-BAND RECEIVER 

This little Regen beats the pants off those favorite 3-tube radios of the 1950s. Covers 49- and 

31-melter SW bands, 40- an ater ham bands plus 12 - 15 MHz. Includes punched and labeled 

front panel, Dress it up late your own case and knobs, Has push-button bandswitch, Main 
on witch. You provide DC, stereo phones, or speaker 


4-Band 
Receiver 


Popular group prc buy 5 for $110! 


BUDGET-PRICED PC BOARD PROJECTS 


Includes etched and silk-screened board, all parts, and step-by-step construction manual. 


ACTIVE ANTENNA 
Bring any HF receiver to life with this active antenna and a 
short wire or simple whip. Includes gain contro! 
Model 1552 - $12* 


HAM BAND SSB/CW RECEIVER 
Direct conversion receiver on a PC board. We supply every- 
thing to build it, to change it, to any HF ham band 160 - 10 
meters. You supply DC, speaker, or headphones. 
Mode! 1056 - $29* 

UNIVERSAL BFO 

Add SSB/CW reception to your AM-only SW radio. Internal 
connection not necessary. Tuning control allows for com- 
pensation of alighnment in AM receivers and fine-tining of 
SSB/CW signals, Mode! 1050 - $9° 


BROADBAND RF PREAMP 
Low noise, broadband, untuned preamp in front of your 
ment, 15dB gain, 1 - 1000 MHz 


FM BAND FOXHUNT TRANSMITTER 
Beep-beep” modulation audible on 88 - 108 MHz FM 
recervers. Use for direction-finding, hidden transmitter 
hunts or use sveeral to demonstrate triangulation 
Model 1059 - $12° 


UTILITY AUDIO AMP 
Reliable, inexpensive audio amp for homebrewing. A low 
distortion 1.5 watts without motorboating or unwanted oscil- 
lation, Includes 10 dB preamp. 
Model 1550 - $10° "Pius shipping & handling 
CALL FOR A FREE CATALOG TODAY - 865-453-7172 
; Includes these kits and more budgel-priced projects. 


..America's Best! 


Velf 


TEN-TEC 


Visit our web site at www.tentec.com 


Orders only: 800-833-7373 
FAX: 865-428-4483 
E-Mail: sales@tentec.com 
9:00 a.m. - 5:30 p.m. EST 
Monday - Friday 


or write us at: T-Kit 

a div. of TEN-TEC, Inc. 
1185 Dolly Parton Pkwy. 
Sevierville, TN 37862 


) Copyright 2000 
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So how can your receiver know 
what you paid for and what they 
won't allow you to see for your 
basic monthly price? This is the job 
feed! of that special card that inserts in 
the receiver when you first buy it 
that allows for the reception of the 
channels you have paid for with 
your monthly assessment. This card 
is actually a miniaturized, integrated 
circuit that is constantly getting 
updates by your satellite reception. 
The card controls what you can 
receive off of the satellite, and the satellite controls 
what the card will allow you to watch. If you miss 


a payment, the satellite 
is continuously sending 
down an imbedded dig- 
ital code of overdue 
accounts, and a blank 
screen with a message, 


“Please call customer 
service,’ greets you. 
Swapping cards 
with a buddy won't 
work — each card 
only works with a spe- 
cific receiver that it is 
electronically pro- 
grammed to over the 
satellite airwaves. 
Trying to buy phony 
cards that will fool the 


receiver that you have paid for everything usually 
leads to failure after a few seconds of receiver box 
turn-on. Direct broadcast satellite providers regu- 
larly send down electronic counter-measures 
(ECM data bursts) to render bootleg cards useless 
within seconds. Lots of people have tried to get 
around these ECMs, but it’s a daily battle with the 
satellite providers always winning out. 


Simply subscribe to the service like everyone 
else when you buy your equipment. Recent equip- 
ment promos by both Dish, as well as DirecTV, 
may allow you to acquire the receiver and antenna 
for almost free as long as you sign up ahead of 
time for one of their yearly premium packages. So 
shop around and get the most for your viewing 
enjoyment. 


ONBOARD ANTENNA SYSTEMS 


The television signals coming from TV satel- 


_ KVH TracVision Cruiser 
is New, Low-cost Solution 
to In-motion Satellite 
Television for Boats 


Se 


Pe mare ot 


any boaters have Hiscoversd that high-powered satellite television 
systems like DIRECTV), USSB0, and DISH™ Network offer'the — 
| Rperfect solution to getting good onboard reception and quality 
‘antertainenent Digital broadcasts deliver as many ‘as 175) crystal-clear 
channels of news, sports, movies, and weather, as well as several dozen 
‘channels of commercial-free CD-quality music, as far as 100: miles off the 
coast of the continental United States. The challenge facing boaters is to 
keep their satellite ‘antenna ainied with the necessary one degree of preci- 


Sion required to receive signals frorn the satellite. While not-terribly hard 
when tied to the dock, it is extremely difficult to maintain that precision 
while swinging at anchor and'nearly. impossible while underway. Now, 
AVE: Industries introduces TracVision® Cruiser, the new low-cost solution 


to the in-motion challenge. 


| ThacVision Cruiser is a gyro-stabilized antenna that accurately tracks 
‘television satellites, even while the vessel is underway in open seas. 
‘TracVision Cruiser measures only 14-1/2 inches high by 31 inches in 
‘diameter, and has a suggested retail price of $3,495.00, providing boaters 
the lowest profile, lowest cost, in-notion satellite television antenna avall- 


able formarine use. 


: Using the same proven stabilization technology found in the rest-of 
KVH's award-winning TracVision product line, TracVision Cruiser provides 
dynamic satellite tracking, auto-acquisition, reacquisition, and access to 

. such popular satellite TV services as DIRECTV, USSB, and the DISH 
‘Network. The system is self-contained, with all of its cornmponents inside 
the’ easy-to-install, flush-mount anterina dome. The complete system 
weighs less than 35 pounds and can be installed in approximately four 


hours on most vessels, 


.... “TraeVision, Cruiser provides a new level of flexibility and:variety to, 
the marine market,” explains Jim Dodez, vice president of marketing and 
sales support. “Its low profile dome looks great on boats with hardtops. 

Thanks to our high volumes, we're able to offer this product with a retail 
price 1,500.00 less than similar in-motion systems,” it 

/H makes more in-motion satellite systems than any other compa- 

ny in the world, so the company is able to offer both high quality and low 
rices. The TracVision Cruiser is backed by a two-year parts, one-year 

abor Warranty, KVH provides one of the most extensive support networks 
in the marine industry, with more than 200 dealers in the US and hun- 

dreds more worldwide. The company’s manufacturing facilities have been 


certified to meet [SO 9001 quality standards. 


In both 1998 and 1999, the dealers of the National Martine Eléctronics 
Association honored KVH with four “Best Product Awards,” including 
those for best satellite television and best satellite communications sys- 
tems. The company manufactures and markets digital navigation systems 
and mobile satellite communication acu for use in Sommnenlal: ints 


and marine applications. 


lites blanket the United States with enough signal 
strength from either Dish or DirecTV to provide 
you with easily captured crystal-clear television 
programming with a little 18-inch parabolic reflec- 
tor or a little |2-inch flat-panel phased array. 

You can get TV reception throughout all of the 
United States up to about 100 miles offshore. This 
includes “fringe area” reception in the Bahamas, 
Baja, CA, and a little bit into Canada. The satellite 
TV transponders use spot beams to specifically 
illuminate all of the USA, and these spot beams at 
microwave frequencies are so precise that TV 
viewing more than 100 miles offshore or into for- 
eign waters will usually abruptly stop. Keep in mind 
that these signals are coming in from geosynchro- 
nous satellites 22,500 miles away. The satellites 
rotate with us as the world turns, appearing 
motionless in their geosynchronous satellite orbit 


to our south and an uplook angle of 45 degrees or 
less. 

If you plan to go boating in Canada or deep 
down in Mexico, there are other direct satellite 
providers that have satellites in orbit with spot 
beams to illuminate their foreign country.A com- 
pass will help you get your antenna bearings, fol- 
lowing the instructions on the screen for a zip 
code reference on where you are, and on-screen 
suggestions on where to point. The DirecTV satel- 


PeaeeC EGP e EEE REREE 


The SX52 con Carne module is a development board for the SX48/52 


microcontrollers intended for use with the Parallax SX-Key development 


lite is at the 10/- 
degree west position, 
and the Dish satellite is 
at the | 19-degree 
satellite slot, with both 
companies having addi- 
tional satellites and 
slots for expanded ser- 
vice 

A dish or flat-panel antenna system would 
generally not work aboard a boat in anything but a 
calm-harbor, at-dock installation. If you have a small 
boat, it’s best to position the dish on a dock piling 
and enjoy great reception at the dock. If you have a 
small boat and you plan to take your satellite sys- 
tem with you out on the water, you probably won't 
get any continuous reception of a picture until you 
take the antenna ashore, and plant it firmly in the 


sand. Even dockside installations are problematic 
when someone else is walking on the dock, and 
your antenna begins to sway back and forth. It will 
instantly lose track of the satellite. Go for the con- 
crete dock piling as my best suggestion. 

On larger vessels that don’t rock when pas- 
sengers come onboard, dockside TV reception is 
indeed quite possible to the satellite providers. Just 
as long:as there is no major movement of the ves- 
sel, TV signals should stay locked on strong. 


tools. Prototyping with TQFP and PQFP package styles of the SX48/52 
just got easier! Available in a 48-pin DIP. package at $99. 


Order on-line at www.sxtech.com or www.parallaxinc.com 
or call toll-free 888-512-1024 (IM-F 7 a.m.-5 p.m. PST) 


Write in 187 on Reader Service Card, 


| recently tested the phased-array, flat-panel, 
marine TV antenna system from SATCOM, and it 
was a remarkable performer which uses the same 
technology in phased-array marine radar antennas 
as it does for direct-broadcast satellite TV recep- 
tion. The flat-panel doesn’t have quite as much gain 
as a dish, but this actually makes aiming the anten- 
na easier in marine installations, especially aboard 
boats where there may be a little vessel move- 
ment. Even with a little vessel movement, the flat- 


panel antenna system held onto the picture with- 
out picture freeze frame. The phased-array flat- 
panel contains its own built-in LNB, and stores flat 
for taking it off the boat and putting,it on your RV 
or out in the patio for home reception. It even 
comes with a digital signal strength meter for lock- 
ing onto the distant satellite, and touching up any 
azimuth or element aiming. Our unit came with 
several different types of mounting brackets, and 
they are even working on a motorized bracket for 
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remote pointing aboard a boat, too. 

This is the first | have seen in direct broadcast 
satellite TV reception when it comes to a flat-panel 
antenna, and | think it’s going to offer some real 
advantages in the marine market where portability 
and compact size is important, plus the advantage 
of making aiming slightly less critical. 


The rock added stability in the wind with 
the first generation mount for the 
flat-panel satellite TV antenna. 


IN-MOTION ANTENNA SYSTEMS 


For the first five years, several manufacturers 
have offered in-motion marine and RV satellite 
antenna systems. The popular Daytron DBS-4000 is 
a good example of a quality in-motion antenna sys- 
tem. It has a white radome that is 33 inches in 
diameter, and |5 inches high, looking much like a 
radar antenna, but containing an active moving 
satellite antenna on the inside. It sells for under 
$6,000.00. SeaTel also offers several in-motion 
antenna systems including a new 20-inch domed 
automatic-tracking antenna to be sold for under 
$5,000.00. 

Well-known manufacturer KVH also entered 
the market with TracVision I] which was a fully sta- 


mi eneT | 


TV, aN 
Ee 2 a aoirect 18 


_KVH In-Mo' ee nna 
~ Daytron ; ph enmay ah 
DBS ‘Systems h “Motion Antennas 
1-800-831-9818 | 
SEA ‘Sharp Automatic & Mobile Dish 
Antennas, 1-800-213-2211 
SEA-Tel In-Motion Antennas 
1-888-798-7979 
Shakespeare Omni-Amplified Antennas 
803-276-5504 
Naval Amplified Omni-Terrestrial 
Antennas, 813-885-6091 
DBS Home Page — great info — 
_ www.dbsdish.com 
-SATCOM Electronics Phased-Array, 
Flat-Panel, Marine Antennas, 
858-486-6600 


bilized antenna dome of just 2! inches high by 19 
inches in diameter, with an inside active antenna 
system locking onto the television satellite while in 
heavy seas or rolling at anchor. 

But these three companies did not want to 
miss the RV market, and KVH has broken the 
under-$3,000.00 mark by a 3l-inch diameter x |4- 
inch high, 33-pound antenna called TracVision 


PROGRAMMABLE SOLENOID 


Rotary (PPS-1) 


+ Low cost motion 
control 

+ Wide operating 
voltage (12 - 28) 

+ Onboard 
programming 
and parameter 
storage 

+ Self-contained 
electronics 


Linear (PPS-2) 


Cruiser for boats, and the 
same system, TracVision LM 
for the land and vehicle mar- 
kets. This antenna is only 14- 
1/2 inches high, and can tune 
in either Dish or DirecTV 
service when you order it 


from your local marine elec- 
tronics dealer. 

Whether you are bounc- 
ing around on the road or on 
the water, the KVH TracVision 
antenna system with its low- 
profile design accurately holds 
onto the satellite. And when 
you're whizzing around out 
there, the antenna could also — 
bring in 28 channels of CD-quality, interruption- 
free music, too.And if your vessel is all fiberglass, 
we even found during tests of the TracVision LM 
that it could also operate under a fiberglass shell, 
similar to its own fiberglass dome. This could give 
you satellite television reception without the low 
silhouette white dome showing off what you might 
have onboard. 

So far, no one has been able to equal what 
KVH has done in an under-$3,000.00 package that 
is only 14 inches high.And also consider what this 
same antenna system could do for you in down- 
loading extensive computer programs. Through 
satellite digital data compression, your same satel- 
lite TV antenna could download extensive web files 
in seconds directly from the satellite that would 
normally take 15 minutes through a telephone line. 
Microsoft web TV allows you to explore the 
Internet without a personal computer, and send 
and receive email and digital pictures on your TV 
with up to six different mailboxes. Kids could safely 
surf with “Kids Friendly’™ software that 
screens out unwanted material. Interactive video is 
a one-way fast download from your satellite, but 
you would still need a dockside or cellular land 
line phone connection in order to start things on 
the screen. 

There is also TiVo that works soft of your 
mobile marine satellite TV system, and you don’t 
need any telephone outgoing connection to make 
it work. You can pause live TV, and then get back up 
to speed when you want, or create instant replays 
during live satellite broadcasts. This system will dig- 
itally record up to 30 hours of shows, and could 
automatically get your favorite recorded shows 


+ Simple connection 
only 3 wires: 
Power, Ground, 
and CMD signal 

+ Long Life: 
Brushless ball 
bearing stepper 

+ Constant current 
Torque/Force 


OSD-232 $99.00 


95.00 +s5 s/h $145.00 +$5 s/h 


The Picard Programmable Solenoid (PPS) delivers the motion capability of a sophisticated stepper 
motor system with the simplicity of a solenoid. This eliminates the non-linear and erratic banging 
motion of a traditional solenoid. The electronics of the PPS allows the user to program and store the 


| desired motion profile using the simple 
the. motion of a solenoid without the expense of a costly motion cor 


user interface, The innovative = PPS gives programmability to 
m 


PICARD GEER 


Specializing in Miniature Smart Motors and Sensors 


4960 Quaker Hill Road 


Albion, New York 14411 Phone/Fax 716-589-0558 
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Email: jcamdep4@iinc.con 
www.picard-industries.com 


Write in 185 on Reader Service Card. 


We accept Visa and Mastercard. 


2 on board a radio controlled airplane 


when you're not even aboard your boat. It takes a 
$400.00 Phillips receiver, but some of the benefits 
are seeing a great picture at a later time than 
when it was broadcast down from the satellite. 

And how good is direct satellite reception on 
the water during our tests of the KVH TracVision 
low-profile system? For one thing, no ghosts, no 
snow, and superb audio — in stereo and surround 
sound, too. With the KVH system, there are no 
freeze-ups as our vessel is turning in the harbor, or 
swinging on the hook in the cove. 

When compared to shore-side cable service, 
the satellite TV signal should look just as good, if 
not better. On very large onboard TV screens, you 
may see oversaturation between contrasting colors 
like a red blouse on a white background on satel- 
lite TV. Fast-moving action could also lose a bit of 
clarity if you have a keen eye on a major sized 
screen. So maybe direct-from-local transmitters 
will look a bit sharper, if you can make out the 
local terrestrial transmitter’s signal through ghosts, 
hash, snow, and jiggles. You will have none of these 
problems with signals from the satellite, and the 
overall improvement from typical five-year-old 
home cable systems will be quite apparent. 

You may count on the other big in-motion 
satellite manufacturers to try to equal what KVH 
has done with their newly designed TracVision 
Cruiser satellite TV antenna system. At under 
$3,000.00 — and portability to take it off the boat 
and put it on your motorhome — the KVH sys- 
tem certainly worked well for this writer. Next 
time you're down at the docks, check out TV 
reception when you spot one of those white TV 
motorized antennas. NV 


ON SCREEN DISPLAY- CHARACTER OVERLAY BOARD 


Need to display more text than your LCD module can handle? OSD-232 is the 
solution! From any RS-232 serial source like a PC or Basic poll display 28 
columns by 11 rows of information (308 characters total 
NTSC or optional PAL baseband (video in) television or 

overlay monochrome text onto an incomin 
text on a self-generated colored backgroun 


directly onto any 
CR. OSD-232 can 
video source or display colored 


Sre2"" intuitive Circuits, LLC 


2275 Brinston ¢ Troy, Mi 48083 
(248) 524-1918 « http://Awww.icircuits.com 


| COHRUTER SCBRES 


Computer 2 


An OSD-232 video game programmed in BASIC 


Write in 189 on Reader Service Card. 


A Come 2 ct Laot, o/0 & GPS Will Chane é Your Life! Netcom * Soe 108 ie 


ered 


GPSNavigatior/? 


We've got you co 


IBM ROAD WARRIOR _4 


Professional Road Seen .% 
for professional use 4 easy payments of 


$ 99 
USE IN DIRECT | 99, 
SUNLIGHT 0% Financing! 


On Credit Cards only 


Jrop-proot! 
aterproot ! 


The ONLY Waterproof computer under $5,000 

Silicone Rubberized & Diecast Case ! Shock Mounted 1GIG Drive ! 
ESD/EMF & RF Resistant, Works from -4 to 120 Deg F & Vacuum to 15,000 ft 
> 1-PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear 
> 16m Ram / 1m Video / 32 Bit Local Bus 486-50 Mhz & Math Co-processor, 
> 28.8k Modem (Internet Ready) > Hydride Battery ($150 Value) >W95 
> Sound & Mic > 8.25" Display-64 Shade Monochrome REFLECTIVE 

> GPS Receiver & s/w Preinstalied $159 > Floppy Drive $89 
> 12V Carcord $29 > Desktop 48X Cd Rom $159 > To uch Screen $89 
> 33k Baud PCMCIA Fax-Modem Upgrade $35 > Carry Strap $4 
> 2gig Drive $109/ 3 gig $149 


This was a unique (one shot) purchasing opportunity 
IT'S NOT OPEN STOCK 


WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD 
Sold till recently by IBM through their Local Area Network Div 
at $4,699 & $6,912 as shown here. (they were never discounted) 


, only $96! 


 64Meg 


only $64! 
GPS Fully Installed $159 


MP3 Stereo, wosse, mic, Touch Pad mou: S 

Shr Bat, 2 USB ports, iR Port, 2 PCMCIA ports, 

Serial & Parallel Ports, Super Lightweight 3.3 Ib Carry Case 
9.5" x 7" x 1.5", 8.5" 16million Color SVGA Display, CUSTOM “oq 
Supports High Resolutions up to 1024 x 768 

FREE Lifetime NetcomTech support (our customers say our tech support is the best in the world) 


$878 is the ieading maker of Computer Motherboards for FAMOUS BRAND NAME computers. The 
“Traveler” has every “State of the Art” feature you want at a Spectacular price. 
Runs ANY program with ease. Light weight & Ultra portable 


Why will this Small Laptop Become your Pal ? 


You bring a big machine with you less & less often because it's a pain to 
drag around. Millions of PDA owners already know this. Unlike PDA's this 
is desktop power with a fraction of the BIG laptop Bulk & Weight. 


Razor Sharp, BRIGHT 2 Easy Viewing 
Comfortable Typing with Wrist Rests 


1 Year Warranty - Satisfaction Guaranteed - The Friendliest People - The Best Customer Service 


PAYMENT PLAN with Credit Card -or- Layaway ONLY 
COD's SINGLE PAYMENT ONLY 


"CD Flom Works with ANY Computer 


Desktop Paralie! Port CD Drive 
Built-in Printer Port 
Power Supply & Audio output 
for DOS, W3.1, W95, WS8 


428 megras 


| | 32Meg Video 

‘Full Size Tower * 
| | 2 Removable HDs 

/2CDs 50X & CDRW 
2 Floppies 
Copies Hard Drives 
Copies CDs & Floppies 
AntiVirus Firewall * 
LAN 10/100 & 56Kmodem 
illuminated Face, Stere 


2USB 3PCI,1AGP, Line in/out, 
Mic, Midi iGame 2 Ser, 1 io > 
includes Mouse & Keyboa 


You Won't Find A Better race ely 


SE DE IT 88 BF bows: 


Options }W98se si25°f 
Email for Detailed Information 


843-650-5700 For Questions-or- email: netcomd@aol.com 
ORDERS ONLY 800-733-3733 ORDERSONLY FAX843650577710-6EST Mon-Fri 
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ey In this column, | answer 


eat 


___ questions about all 


aspects of electronics, 
including computer 


_ hardware, software, cir- 
- cuits, electronic theory, 
_ troubleshooting, and 
anything else of interest 
to the hobbyist. 
Feel free to participate 
with your questions, as 
- well as comments and 
suggestions. 
You can reach me at: 
TJBYERS@aol.com 
or by snail mail at 
Nuts & Volts Magazine, 
| 430 Princeland Ct., 
Corona, CA 92879. 


what's Up: 
_ Analog math circuits, 
~ new life for vintage 
radios, and a high-cur- 
_ rent motor speed con- 
troller. NiCd battery 


maintenance circuits, 
__ from proper care to 
rescues. Two PC solu- 
tions, and an RIAA 
She update. 


5 
oe 


Byers 


With T] 
Issac Newton, Calculus, And Op Amps 


- | always thought it was interesting that you 
could perform differentiation and integration 
using an op amp. Could you show how to make both 
circuits accurately with a CA5160 or an LM358 op 
amp? | would like to interface the circuits to my micro- 
processor, then view the I/O results on the ‘scope. 
Keith Penner 
via Internet 


- During WWII, derivative and integral functions 

using analog amplifiers were a critical part of the 
war effort. These analog computers were used to pin- 
point artillery targets, map bombing raids, and sat at the 
very heart of the newly-invented RADAR. Described 
independently by Wilhelm Liebniz and Issac Newton in 
the 17th century, they were just a mathematical curiosi- 
ty and mental exercise — until Newton recognized (in 
1665) that the two are actually mirror images of each 
other (inverse functions) and could be applied to practi- 
cal physics problems.As the physical world expanded 
from cannonballs to electrons, so did the applications 
for these two mathematical functions. 

Here are two simple differentiator and integrator 
circuits that can be used to show what happens when a 
signal is processed by each. 


Ce ee a 
=o 2rRiC1 2wR2C2 
~ fe % th < funity gain 


Vin Vout 
1 
Vout = Pi Aici fev dt 
fe = SoRIO1 
—- — Ri=Re2 


The differentiator works in real time, whereas the 
integrator takes a snapshot of an event and has to be 
reset by shorting out the capacitor. The resistance val- 
ues shown are just ballpark values to bias the op amp 
into a linear region, and can be changed to match your 
frequency needs — just be careful that you don't set 
the gain too low (below unity) or too high (typically 
above 100). The equations are shown on the schematics. 


Old Radio Breathes New Life 
. | have a friend who has a Philco model 50-1721 


radio (Sams photofact #98 folder) and he'd like 
to replace what he feels is a bad 5AZ4 rectifier tube 
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with a solid-state rectifier. His question is what size 
resistor should be used between the solid-state rectifi- 
er and the input capacitor? 
Mike Davoli 
via Internet 


A: This is an interesting question because of the age 
of the radio. An input resistor isn't normally 
required. But if the radio still sports the original elec- 
trolytics, they are used to a gradual voltage build up, and 
not a hard hit like what happens with a solid-state recti- 
fier. While | can't say this would cause a problem, your 
friend is wise to take precautions. Instead of a resistor, 
though, | suggest an inrush current limiting (ICL) ther- 
mistor, like the KCOI4L-ND from Digi-Key (1-800- 
344-4539; http://www.digikey.com).When the ther- 
mistor is cold, its resistance is 50 ohms, which dampens 
the initial charge current.As the thermistor warms up, 
its resistance decreases to about 10 ohms (dependent 
on the current flow), making it more power efficient 
than a fixed resistor. The ICL should be inserted into 
the circuit as shown. 


Some models of this series use an electromagnet 
speaker, so the circuit isn't typical of what other read- 
ers may find in their 5U4-equivalent power supplies. 
Consequently, I've modified the schematic to show the 
more popular configuration (the high-voltage center tap 
of the earlier Philco model 50 goes through the speak- 
er's electromagnetic to ground). 


Mac To PC Printer Cable 
Qi | have an older Mac connected to an Apple 
I' 


Laserwriter Il NTX which | rarely use any more. 
d like to connect the printer to my HP Pavilion, but | 
understand that the printer has to plug into the serial 
port, not the parallel printer port. What kind of con- 
necting cable do | need? The printer is 25 pin and the 
PC serial port is 9 pin. How do | set up a COM port 
for the printer (I'm running Windows 98)? 
Ken Schmidt 
via internet 


- What you need is a null modem cable, which 

you can buy for about $5.00. Unfortunately, finding 
one with the ends you need is a bit harder than null 
modem cables with identical plugs on each end. 
Fortunately, it's easy enough to make one using the 
drawing below. 
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Some sources (both books and articles) say that 
reversing the number 2 and 3 pins makes a null modem. 
That's not exactly true, as you can see. Printers, for 
example, need a full complement of communication sig- 
nals. 


DC Motor Speed Controller 


. I'm trying to convert a RadioShack "DC motor 
speed control kit” to drive a six-volt, 30-amp RC 


Electronics Q & A 


car motor. The original circuit uses a 555 timer chip and a TIP! 22 bipolar tran- 
sistor, rated 5 amps at 100 volts. | suspect this can be done using a MOSFET 
transistor, but | don’t know how to generate the -4 volts needed to turn the 
MOSFET fully off. | think that most commercial speed controllers for RC car 
and airplane motors use MOSFETs, so there must be a way.As long as you're 
looking at the circuit, 1 was wondering how to increase the frequency of the 
switcher? My guess is reduce the value of the 0.47uF cap, but | haven't tried it 
yet.Also, how can | extend the duty rate range from 10% to 90% to more like 
1% to 99%? 

Pete Lawrence 

via Internet 


This is easily done using an enhancement-mode MOSFET, which is off 
with no gate voltage and turns on as the gate voltage is increased, 
instead of depletion-mode FET, which is on until a negative voltage is applied 
to the gate to turn the transistor off. The IRF540, available from Digi-Key (1- 
800-344-4539; http://www.digikey.com), matches your needs exactly with 
28 amps at 100 volts. Moreover, it needs only 10 volts to turn it fully on — 

with just .077 ohms at saturation. 


SPEED ADJ 


Like your original circuit, this speed controller uses pulse-width modula- 
tion (PWM) to contro! the speed of the motor.When the duty cycle is low 
(25% or less) very little power is delivered to the motor and it spins slowly. 
As the duty cycle increases, do does the speed of the motor until 100% is 
reached, at which point the motor receives full voltage. You'll notice that I've 
increased the input voltage from 6 to 12 volts. This accomplishes two goals: 
First, it guarantees that the MOSFET turns on fully. Second, the extra voltage 
provides greater motor torque at lower speeds without damaging the motor 
at higher speeds (higher-than-specified voltages are often used in permanent 
magnet motors, particularly stepper motors, to improve low-end perfor- 
mance). The resistance and capacitance timing values are also changed from 
the original to give you a wider duty-cycle range (approximately 3% to 97%). 

(Editor's note: Pete built this circuit using three IRF740 MOSFETs, 10 amps at 
400 volts, in parallel and reports everything works fine. T}) 


I Want To Donate My Old PCs, But ... 


| have a bunch of old computers and brand new MFM hard disk dri- 
ves that | want to get going for the senior citizens here. Is the hard disk 
protocol (RLL, MFM, or IDE) part of the motherboard, the add-on board, or 
what? Can you add MFM to a 386/486 system, for example? Also, can you mix 
and match in one system with the right ISA boards? 
Chris Smith 
via Interent 


Hold on, this may be a bumpy ride. First, RLL and MFM refers to the 
type of coding used to put data on the hard disk platter. IDE is an inter- 
face type, not an encoding standard, that lets you plug hard disks of any coding 
type into a PC, and is often used to interface with CD-ROM and streaming 
tape drives; it's not exclusive to hard disks. Some PCs have an IDE interface 
built into the motherboard, others don't.All hard disks need a controller cir- 
cuit that tells the read/write head where to be and where the data should be 
placed in that region of the platter. With IDE drives, this controller is built into 
the hard drive. The only thing the PC sees is the IDE interface. RLL and MFM 
hard disks, on the other hand, have their controller off the hard disk on a con- 
troller board that plugs into an ISA slot on the motherboard. To use an MFM 
drive, you must have both the drive itself and an external controller card. 
Same for RLL, which predates MFM and IDE.To reiterate, RLL and MFM drives 
require an external controller card. Both require two ribbon cables (a 20-pin 
and a 34-pin) from the controller card to the disk drive, and while seemingly 
identical, the two aren't interchangeable. IDE requires an interface connector, 
either via an (plug-in) adapter card or built into the motherboard. Simply plug 
the MFM controller card into an empty ISA slot, bring up the BIOS setup 
menu, and enter the drive type. 
If your motherboard has a built-in IDE interface,and you want to use an 
MFM hard disk, you must disable the primary IDE interface using the CMOS 
setup and enter the parameters for the MFM drive. The CMOS setup menu 


ELECTRONIC 
COMBONENTS 


A {ti} [| company 


sales@mouser.com 
(800) 346-6873 * 817-483-6828 
FAX: 817-483-6899 


Write in 31 on Reader Service Card. 


SILRX/TXM 


SILRX — $26.00 ea. 
TXM — $15.50 ea. 


The TXM and SILRX modules are a trans- 
mitter and receiver pair which can achieve a one- 
way radio data link-up to a distance of 200m 
over open ground. 

Both units are supplied in space-saving sin- 
gle-in-line packages and offer SAW controlled, 
wide band FM transmission/reception. 

The modules are viata suited to bat- 

. tery-powered, 
portable applica- 
§ tions where low 
power and small 
size are critical 


design criteria. 


LINEAR SYSTEMS | 


Write In 32 on Reader Service Card. 


TX2/RX2 


TX2 — $19.50 ea. 
RX2 — $38.50 ea. 


The TX2 and RX2 radio transmitter and receiver pair 
enable the simple implementation of s data link at up to 
40kbit/s at distances up to 75m in-bullding and 300m open 
ground. Both modules combine full screening with extensive 
internal filtering to ensure EMC compliance by minimizing 
spurious radiations and susceptibilities. The TX2 and RX2 
modules will suit one-to-one and multinode wireless links in 
applications including car and building security, EPOS and 
invemory tracking, remote industrial process monitoring, and 
computer networking, / - 
Because of their small size 
and low power requirements, 
both modules are ideal for 
use in portable, battery- 
powered applications such as © >: 

hand-held 
term 


900 MHz = 
AVAILABLE NOW 


RPC — $99.00 ea. 


The RPC module is an intelligent transceiv- 
er which enables a radio network link to be sim- 
ply implemented between a number of digital 
devices. The module combines an RF circuit 
with processor intensive low-level packet format- 

ting and 
recovery func- 
tionality, 
requiring only 
a simple 
antenna and 
5V supply to 
operate with a 
microcon- 
troller or a PC 


BiM — $69.00 ea. 


The BiM module integrates a low-power 
UHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 
low-cost 
solution to 
imple- 
menting a 
bi-direc- 
tional 
short- 
range 
radio data 
link. 


Lemos International Co., Inc. 
65 Southbridge Street, Auburn, MA 01501 
Phone (508) 798-5004 ¢ Fax (508) 798-4782 
www.lemosint.com @ sales@lemosint.com 
All products available in either 418 or 433 MHz 


Write in 33 on Reader Service Card. 
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can generally be brought on screen during boot up by pressing a combination 


of keys, typically Ctrl, ALT, Enter. Sometimes you can call up the CMOS menu 


after the PC has booted, but not always; it depends on the machine. After the 
menu is on screen, choose the drive type that most closely matches your 


MFM hard disk. You will need to know the number of cylinders, heads, and 
sectors. Here's a handy table that should answer all your CMOS questions for 


: MEM drives. 


Heads Sectors Write Precomp Loading Zone Capacity 
4 17 128 305 10 MB 
4 17 300 615 20 MB 
6 17 300 615 31 MB 
8 17 512 940 62 MB 
6 17 512 940 47 MB 
4 17 65535 615 20 MB 
8 17 256 Sil 31 MB 
5 17 65535 733 30 MB 
15 17 65535 901 112 MB 
3 17 65535 820 20 MB 
5 17 65535 855 35 MB 
7 17 65535 855 50 MB 
8 17 128 319 20 MB 
7 17 = 65535 733 43 MB 
4 17 0 663 20 MB 
5 17 300 977 41 MB 
7 17 65535 977 57 MB 
a \7 512 1023 60 MB 
5 17 300 732 30 MB 
Z 17 300 732 43 MB 
5 17 300 733 30 MB 
4 17 0 336 10 MB 
7 17 0 925 54 MB 
9 17 65535 925 69 MB 
7 17 754 754 44 MB 
oF". 754 i 17 65535 754 69 MB 
28699 7 17 256 699 41 MB 
29) 1823 10 17 65535 823 68 MB 
30—s«O918 7 17 918 918 53 MB 
sot, 1004. 1 17 65535 1024 94 MB 
32 «1024S s15 17 65535 1024 128 MB 
33-1024 5 17 1024 1024 43 MB 
34 612 2 17 128 612 10 MB 
35 = 1024 9 \7 65535 1024 77 MB 
36 =: 1024 8 17 512 1024 68 MB 
37.—s« 615 8 17 128 615 41 MB 
38 «987 3 17 987 987 25 MB 
39 s(«987 7 17 987 987 57 MB 
40 820 6 17 820 820 4| MB 
at! °O77 5 17 977 977 41 MB 
42 981 5 17 981 981 41 MB 
43 = 830 7 \7 512 830 48 MB 
44 = 830 10 \7 65535 830 69 MB 
45 917 iS 17 65535 918 114 MB 
46. 1224.15 17 65535 1223 152 MB 


If in doubt, enter type 20 — that's the IBM default for MFM (XT) drives. 
Can you mix types? Sure, but then you have to set jumpers on the drive itself 


Catch The Bus 


USB Relay Module 


Control 8 to 16 “form C", 1 Amp relays 


USB Opto Module 


8 to 32 opto-isolated Inputs and Outputs 


USB Digital Module 


Industry standard 50 pin interface 


| USB Temperature Module 


Measures temperature over multiple remote sensors 


J-Works, Inc 
12328 Gladstone St., Unit 4 
Sylmar, CA 91342 
(818) 361-0787 Voice 
(818) 270-2413 Fax 


Visit our Web site for free 
information on all our products 


http://www.j-works.com 
E-mail sales @j-works.com 
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so that the boot drive is the master and the second drive is the slave. You'll 
need to look up the drive type to see which jumpers to change, because they 
vary from one model to another. Most MFM controllers support two MFM 
drives, so you won't need an extra controller card. 


Modern NiCd Battery Charger 


» Please tell me what issue the article "Recharging Dead Nicad 
OQDiasceies was in. | have searched through my past issues and have been 
unable to locate it. 

Steve Andrews 


via Internet 


- | can't locate an article by that title either. The closest | can come is an 
rticle in the Dec. '96 issue which uses technology that's more than four 

years old. This gives me an opportunity to update you and other readers 
about current NiCd technology. While the chemistry of the battery remains 
the same, current densities have increased by two to four fold and the new 
batteries are a lot more tolerant to overcharging and deep-discharge abuse. 
This lets you cram more power into the battery in a shorter period of time, 
which reduces the turn-around time. What used to take overnight to accom- 
plish can now be done in an hour. 

As the batteries got more aggressive, so did the chargers. Instead of a 
hodgepodge of individual components, the charger evolved into a compact IC 
with functions and features impossible to achieve with former technology. 
Accurate temperature sensing, for example, monitors the battery's tempera- 
ture rise so that instead of the cell exploding like a cherry bomb, you can 
safely achieve charge rates as high as C4 (four times the rated discharge cur- 
rent rate). But enough chit-chat about how we got to where we are, you want 
to see nuts and volts. Here's a good example of what you can do with a mod- 
ern IC. 


TIP4iC 1N4001 


Factory Direct 


wes), RECORDER 


“BUILT LIKE A BATTLESHIP" 


¢ Heavy duty commercial recorder- sual Qi U:V8 
NOT improvised from consumer models iia 


e 12, 14, and 16 hour models also available 
e BUILT-IN voice activation (add $30) 
e Applications information included 
™ e Dimensions: 11.5 x 7.0x 2.75" 


COD OK. Sorry, no credit cards. Free catalog USA only, other countries $5. Price Includes UPS to 48 States on Pre-Paid Orders 


Viking Systems International 100 North Hil rive #42, Brisbane, CA 94005 
Phone (415) 467-1220 + Fax: (415) 467-1221 +» Web: vikingsysintl@aol.com 


Write in 35 on Reader Service Card. 


Built around a Maxim MAX713 Fast-Charge Battery Controller (they 
don't call them battery chargers any more), this circuit can fully charge four 
"AA" cells in less than an hour. The MAX713, and its companion chip the 
MAX712 (for NiMH cells), can operate in either a linear or switching charge 
mode. The controller is always in one of two states: fast charge or trickle 
charge. In the fast charge mode, a constant current is forced through the bat- 
tery. Once full charge is detected, the controller shifts to the trickle charge 
mode. The IC monitors three variables to determine when the battery reach- 
es full charge: voltage slope, battery temperature, and charge time. For this 
design I've selected linear charge operation with voltage slope detection.As a 
NiCd reaches full charge, the battery voltage shifts from positive rising to 
slightly negative regression (cell voltage begins to decrease). When the 
MAX713 detects this negative voltage slope, it switches the controller into 
the trickle mode to prevent overcharging. 

This circuit can charge up to four series cells at a time. Switch S| selects 
the number of cells across the BATT+ (pin 2) and BATT- (pin 12) charging 
outputs. The fast-charge current is set to 500 mA by the 0.5-ohm resistor 
(R1), which is safe for most C,D,AA, and AA cells. For smaller capacity cells, 
reduce the fast-charge current by increasing thé value of this resistor using 
the formula RI = 0.25/I, where | is the maximum fast-charge current desired. 
(See the question below, "Novel NiCd Charger," for details on relative charge rates.) 


Novel NiCd Charger 


For years, | have had great success restoring NiCd cells used in a 
Q: variety of tools, toys, etc. Up 'til now, I've used a "CHART-CHARGE" 
Model 250-R variable mA NiCd charger (housed in a 3 x 6 x 2 plastic case). 
Yesterday, it went up in smoke. Do you know where | can get another or simi- 
lar unit, or can you provide me with a circuit of a variable-rate, constant-cur- 
rent charger? The old one went from 0-250 mA with a calibrated dial on the 
front panel; no meter, but the numbers on the dial tracked the output current 
quite closely. | wish to continue to rejuvenate, resurrect, restore — or what- 
ever you call it — my NiCd batteries. Any circuit you provide I'm sure would 
be just fine, as long as | can vary the the output current. 
Robert W. Johnson W3RZR 
Mount Airy, MD 


. lt appears your deceased Chart-Charge unit is just that, long gone. 
. But | think this circuit is a suitable substitue. 


LM317 4s 


It's built around an LM317 adjustable voltage regulator configured as a 
constant-current source. The output current is calculated using the formula | 
= |.2/R.The amount of current needed to refresh a cell depends on the 
capacity, or C (in milliamp hours, mAH), of the cell. As a rule, NiCd cells can 
handle a charge current of C/I0 indefinitely without overcharging or damage 
— approximately 65 mA for a AA cell, for example. If you don't mind keeping 
an eye on the charger, a more aggressive C/3 charging current can replenish a 
cell in just four hours, after which the current must be reduced to C/I0 or 
the cell removed from the charger. Here's a chart of typical charge currents. 


Cell Size mAH Rating C/3 (mA) RI+R2 C/i0(mA) RI +R2 


AAA 220 73 16.9 22 56 

AA 650 217 5.6 65 18 

AA (premium) 850 283 43 85 13.7 
Cc 1800 600 2.0, |W 180 6.8 

C (premium) 2300 767 1.5, |W 230 5.1 
D 1800 600 2.0, |W 180 6.8 

D (premium) 4500 1500 0.8, 2W 450 2.7 
9V 120 40 30 12 100 


Cool Web Sites 


~ 


http://www.driverguide.com 


Let's face it, finding the right device driver can be a tedious, time 
consuming, often impossible task! The Driver Guide was created to 
make finding driver updates a whole lot easier. 


http://people.ne.mediaone.net/wd | v/dsofaq.html 
Both seasoned engineers and hobbyists alike can get a lot of 
useful information aabout oscilloscopes at the Oscilloscope FAQ 
site. The information was prepared by John Seney, a LeCroy Sales 
Engineer, but it is not an official LeCroy site. The site's content is 
based on Seney's approximately 20 years of experience as a test and 
measurement sales engineer. It contains a wealth of information for 
anyone using or buying oscilloscopes, including "The Top 10 Scope 


Mistakes,” 


tips On comparing scope models and more. 


http://www.muzique.com/index.html 
Books on music projects, schematics of vintage guitar amps, and 
links to related sites. 


This charger can handle single cells and batteries (multiple cells) up to 12 
volts, and the output current can be doubled from 250 mA to 500 mA by 
lowering the value of RI to 2.4 ohms. R2 is an audio (log) taper potentiome- 
ter (TechAmerica 900-5892 or equiv.).To calibrate the dial, insert an DMM 
ammeter in line with a 10-ohm, |0-watt resistor (in place of a battery) and 
annotate the dial as you advance the current. However, the price of the pot is 
$16.25, so it may be more economical to replace R! and R2 with fixed resis- 


VISIT US ON THE WEB AT: 


http://www.candhsales.com 
C and 7, email: candhsales@earthlink.net 
SALES COMPANY 


2176 E. Colorado Blvd. * Pasadena, CA 91107 


TOLL FREE: 
1-800-325-9465 


FREE 
148 PAGE 
CATALOG! 


C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS. 
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE! 


ELECTRONIC COUNTER 
HEWLETT. PACKARD, 
Model 5328A. Universal 
counter. Usable to 100 
MHz, 100 ns single shot resolu- : 

tion. Has frequency, period, period average, ratio, total- 
ize, scale functions. Two input channels provide individ- 
ual slope, polarity and level settings. Has 9 digit LED 
readout. Input power 100-240 VAC 48-66 Hz 100 VA 
max. Dimensions: 17" wide x 17-1/4" deep x 3-1/2" 


high. 
Stock #TE9808 $250.00 


SOLA CONSTANT VOLTAGE TRANSFORMER 
SOLA ELECTRIC, #93-13-150. Harmonically neutralized 
constant voltage transformer. Rated at 500 watts. Input 
voltage 95 to 130 VAC 60 Hz. Output voltage 120 VAC. 
This unit Is designed for rack or bench mounting. The 
meters on the front panel indicate output current and 
inpuV/output voltage. A toggle switch is provided for 
selection of input or output voltage. The input voltage Is 
sonnected at the rear of the unit via a covered electrical 
panel. Two standard 3-wire grounded electrical outputs 
are supplied on the front and rear panels. Dimensions: 
19" wide x 14-1/4" high x 10-1/4" deep. Weight 59 Ibs. 
Stock #STR9900 $225.00 


MILLIOHMETER 

HEWLETT PACKARD, 

Model 4328A. 

Designed to measure 

very low resistances. 

Measurement range 

1m ohm to 100 ohms. 

Resolution 20 u ohms, 

Analog meter readout. Ideal for 

measuring contact resistance of switches or relays. This 
unit is also useful for measuring the resistivity of semi- 
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 


6-1/2" high. 
Stock #TE9812 $200.00 


PRECISION LINEAR WAY BEARING 
This assembly consists of a linear ball bearing track rail 
and two ball bearing slider elements. 280mm long with 
14 countersunk holes for rail mounting. Stainless steel. 


Stock #BR2002 $57.50 


DIAPHRAGM 
PUMP 

THOMAS 
INDUSTRIES 

Single diaphragm 
oll-less pump. Motor 
rated 115 VAC 60 Hz. 
Pump output is 0.69 
cim free air. Max. continuous operating pressure 20 psi 
Stock #PC9904 $49.50 
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CUSTOMIZING BASIC 
STAMP COMPUTERS” 
_ by Scott Edwards 


Build smart electronics projects 
with the inexpensive, simple-to- 
use, surprisingly powerful BASIC 


Stamp. ONLY $34.95 


As a paid subscriber to 
Nuts & Volts, you'll receive 
10% off the list price!! 


(See ad on 50 for orderi oa 
and other titles currently available, 


ul 


Electronics Q & A 


tors and a rotary switch 
(RadioShack 275-1386), as shown in 
the schematic. The fixed resistors 
are |/4 watt or |/2 watt (above 210 
mA) unless noted otherwise. 


NiCd Zapper 


~ I've heard you can bring a 

dead NiCd battery back to 
life by zapping it with a high voltage. 
Is this true, and how is it done? | 
have a drawer full of NiCds, resting 
in peace, that I'd like to bring back 
from the dead. 


Jim O'Neil 
via Internet 


- All good things must come 

to an end, even the life of a 
robust NiCd rechargeable battery. 
There are two reasons why NiCd 
batteries fail. The most common is 
the result of a shorted cell. Every 
time a cell is charged, the active 
material is redeposited on the 
plates. Ideally, this occurs uniformly 
across the surface of the plate. In 
reality, there will be hills and dales, 
where there is a concentration of 


as and less in others. When the hills on the negative match up 
the positive plate, the resistance between them is less than 
and the current density is greater. This gives rise to even more 
s because this region attracts more active material during recharge. 
ne build-up grows like stalagmites needles in a cave and is called 

me, these needles force themselves through the insulating sepa- 
ts the two plates together, rendering the cell useless.A cell that 


ntually short out. This is part of the natural aging process. 
Sd isa ou fix that removes the short and extends the bat- 


Moreover, the vaporized material is now in the paste, which lowers 

ned landc to greater self-discharge. While the short may be 
retention and go stale sooner. Eventually, all 
al will be used up (the second reason batteries fail) and no 


ping will bring it back. But hey, any life is better than none, so 


LINE OPERATION 


BATTERY OPERATED 


a high-voltage NiCd battery zapper that uses the charge 

or to vaporize the dendrite. The capacitor is charged 

to 160 volts. When the charge reaches about 100 

n lamp lights, indicating the zapper is ready for service. Pressing 
n turns on the SCR, and dumps the capacitor’s charge into the 


NiCd battery. The zapper can either be line powered using two back-to-back 
transformers to provide isolation from the AC line, or battery powered. For 
battery operation, a free running 555 oscillator alternately charges and dis- 
charges a | uF capacitor in series with the primary winding (8 ohms) of an 
audio output transformer, where it's boosted to about | 10 VAC in the sec- 
ondary. The 100-ohm pot adjusts the output voltage. 


High Power Inverter Problems 


- A friend, who uses wind power for his home, gave me his inverter to 
fix. It's made by Dytek Laboratories (out of business) and is about 10 
years old. It takes 32 volts DC and converts it to | |OVAC at 2200 kW. The 
unit has an 8-by-8-inch control board chock full of ICs, four banks of TO-3 
transistors, two massive transformers, and other assorted smaller trasformers 
and drive transistors. None of the transistors appear bad and there are no 
burned components, but when | apply 32 volts to it, it only draws about one 
amp with no AC output. Any ideas as to where to start? 
Jim Babcock 
Jim.Babcock@Unisys.Com 


- This is a tuffy because I'm troubleshooting from afar. The fact that it's 
rawing power means something is alive inside the inverter, but it's cer- 

tainly not the power section. My first guess is that the inverter is disabled via 
one of its many protection devices or by user command. Very often inverters 
in this power range will shut down if there's no load on the output. Try that 
first; put on a light bulb or something and make sure the manual override is 
engaged (if it has one). Next, I'd suspect the master oscillator. Even if the 
power section is disabled, the 60-Hz oscillator should be running. For that 
you'll need an oscilloscope. Beyond that, I'm at a loss without actual hands-on 
troubleshooting of the system. I'll include your email address and let's hope a 
reader has a schematic or knowledge of this unit. 


MAILBAG 


Dear T}: 

In response to your motorcycle spark detector circuit in the May 2000 
issue, a small, portable AM radio works for me. Try it. 

Andrew Poteete W4SQE 
via Internet 
Dear Mr. Byers: 

This is late and you have probably been informed already but ... the RIAA 
curve shown in your May '00 column is the encode curve. The decode curve 
is,as you probably know, the inverse of it.A phono preamp needs to boost 
the lows and attenuate the highs (the reverse of the article statement). You 
will note by inspection that that's what your circuits do. 

John Schwenk 
Willimantic, CT 
Response: 


Oops, | did download the wrong graphic. Bass is boosted on playback and 
attenuated on record. Know why? It has to do with the mass/acceleration of the 
recording needle. As the frequency increases, there is less travel on the cutting nee- 
die, hence the smaller the cut in the grove. Bass notes, on the other hand, make a 
wide swash and if left on its own, the base would consume more than one track, 
which is why base notes are attenuated when recorded. Here's the RIAA playback 
curve. 
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LONGEST RANGE CORDLESS PHONE SYSTEM AND 
TWO-WAY RADIO IN THE NATION. 


ith 70 million cordless phones in the US made by such big names as Lucent, 

Panasonic, and Sony you might not expect many new innovations, especially 
from a smaller company. Wrong! EnGenius Technologies, an award-winning leading 
provider of the longest-range cordless business phone system and two-way radio, 
announces the availability of the EnGenius™ SN-900 Ultra. EnGenius was the 2000 
Consumer Electronics Show (CES) Workstyle Award winner, which is the ultimate 
honor for a new product. The EnGenius SN-900 Ultra accomplishes its longest dis- 
tance competitive claim by providing the most power of any cordless phone, 630 
milliwatts, which is much more than any other 900 MHz cordless phone or 2.4 
GHz cordless phone. The SN-900 can be used at the extensive range of 11 floors 
in a building, 2,000 acres or 150,000 square feet in-building. The SN-900 is also 
the only two-way radio allowing handset-to-handset communication without going 
through the base unit or being near the base. 

The EnGenius two-way radio is full duplex to allow users to listen and speak at 
the same time, something competitors do not offer. The phone system can expand, 
as the user's needs change, to a maximum of four telephone lines and 36 handsets 
to handle dynamic SOHO environments. The SN-900 model's digital spread spec- 
trum frequency hopping technology is a military type digital security, which provides 
the most complete privacy available today. To ensure complete security and a clear 
signal, the SN-900 hops to different frequencies more than 200 times per second. 
Quality is also built-in by EnGenius Technologies' ISO 9001 certified factory. 

The SN-900 provides many features in addition to the longest range available. 
These include call transfer capability, a call manager and smart auto power manage- 
ment so the phone only uses the power it needs to provide a good signal. This 
smart power-saving feature allows you to get up to four hours of talk time and 36 
hours of standby time. Also featured is an SN-900 fast battery charger which fully 
recharges the battery in 90 minutes. If the battery runs low while talking to a caller, 
the battery can be changed by simply putting the caller on hold and slipping in 
another battery without losing the call. The SN-900 comes standard with two 
antennas — one low profile for convenience and one longer antenna for maximum 
range. Each handset includes a free leather carrying case, belt clip for easy carrying, 
and a second battery pack. Other features include Caller ID with call waiting, 30 
preset number speed dialing, selectable voice and ringer volume with selectable 
ringer sound, low battery alarm and display, illuminated key pad, vibrate or ring 
mode, received signal strength indicator, three line LCD display, and selectable key 
sounds. The SN-900 is also hearing-aid compatible. The base unit, handset, spare 
battery, charger, two antennas, and leather carrying case with belt clip is priced at 
$299.00. Additional handsets with spare battery and charger are priced at $159.00. 

EnGenius Technologies develops and markets EnGenius™, the industry's 
longest-range cordless phone and two-way radio system — currently available 
through 600 resellers, distributors, catalogs such as SkyMall, Hello Direct, 
Hammacher Schlemmer, and Topix, and superstores such as BrandsMart USA and 


Fry's Electronics. 

For more information visit the 
EnGenius Technologies Web site at 
www.engeniustech.com or call 
1-888-735-7888. 


AUDIOVOX CORPORA- 
TION'S NEW FRS RADIO 
LINE OFFERS EXTEND- 
ED RANGE AND USER- 
FRIENDLY FEATURES 

ew models from Audiovox offer 

features like extended range 
(Model GMRS-1525 with five-mile 
range), FM stations, weather band 
access, new colors, and "hot" metallic 
finishes. There is something for every- 
one, from the mom who wants to stay 
in touch with the kids, to the hiking, 
skiing, and camping set who need to be 
in touch constantly." 

The 500 Series consists of FR- 

500-2, FR-530-2, FR-540-2, FR- 
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550WB, and FR-560FM-2. (The -2 denotes twin 
pack.) All models are ultra compact and feature 
power-save circuitry, fold-down antenna, swivel 
belt clip, and two-mile range. The FRS-560FM, 


seeeneeenee 


SINGLE CHIP 
COMPUTER! 


EVAL KIT 
(1) 87.00 


550WB, 540, and 530 offer built-in VOX, a fea- 
ture that allows the user to start a transmission 
upon talking, hands free, no buttons or switches 


Radio Articles Not Receiving Well 
to activate. When the person stops talking these : Dear Editor: 


NEW! 8K SUPER CHIP 
Improved BTERP with 40 times the BASIC program capacity 

- 40 pin DIP part #MVBSIS = -32 /O, 12 irq, 3 timers, bus 
+ 8K flash, 512 ce, 512 nvram - Watchdog with internal osc. 
$5.40 OEM (1k), Eval Kit $19.00 


PC SOLID 
STATE DISK 


$21 OEM (1k), EVAL $75 


FLASH,NVRAM,ROM 
256K-16M DIP/PCMCIA 


$95 UNIVERSAL 
PROGRAMMER 


units automatically switch to the "Receive" mode. : Although I've appreciated your recent radio articles, a 
All 500 Series radios (other than FR-500-2) : couple of them have subtle flaws. Although the flaws are not 
feature "Dual Watch" which allows the user to : fatal, they have made me think about some difficult design 
transmit and receive on one channel while moni- issues. Many of the problems relate to impedance matching, 
toring another channel, and “Roger Beep," a sig- ‘transmission lines, and the failure to specify the design imped- 
nal to alert the person that transmission has > ance. 
stopped so the other person can start to talk. : Peter Lehmann's "An Easily Built & Practical SWBB 
Ralph Etna, VP Sales of Audiovox Corp's : Receiver" (February 2000) catches me several ways. The 
Consumer Goods Group, says that particular : dipole antenna is electrically short and thus mismatched to the 
interest is being given to the FR-560FM-2. “It : 300 ohm transmission line. The input coupling circuit uses 
could be the new metallic blue finish, or the built- loose coupling to the input tank, and that seems to doom 
in FM radio that delivers station reception with good power transfer. The input tank selector has lots of stray 
crystal-clear clarity, or both. It was initially capacitance, so the resonant frequencies depend more on 
thought that the 560FM would appeal, primarily, construction practices than component values. The 
to the youth market because of its looks, perfor- bandswitch capacitors should not be connected to the FET all 
mance, and the FM feature, but we see sales the time, and the main tuning capacitor needs more range. 
going to a much broader age group." The regeneration control improves the Q, but it may also 
Etna also reports a good response to the make a regenerative detector (i.e., the design works, but it 
new GMRS-1525 General Mobile Radio Service : may work in unexpected ways). 
heavy duty radio featuring up to five miles range, : Joe Carr's Open Channel about VLF radio (August 2000) 
which he calls "our industrial strength model." In : is more sophisticated, but it omits or misses subtle details. No 
addition to its two-watt power, the GMRS-1525 $input connection is shown in Figure 2, and as drawn, C2 and 
features contemporary cosmetics and built-in : R2 are not needed. Q1 is poorly biased. IDSS for an MPF- 
VOX for hands-free operation. With its excep- 102 varies all over the map — from 2mA to 20mA. 
tional transmission range, this radio is perfect for Consequently, Q1's drain voltage may be anywhere from 
commercial indoor and outdoor use like construc- about a volt to 10 volts, so Q2's bias current can range from 
tion and surveying, as well as for enthusiasts such 1mA to 30mA. Well-designed circuits have less variation. The 
as hunters, skiers and backpackers. FET needs either self bias or feedback biasing. The R4-C4 
About Audiovox time constant (1 microsecond) is also too short for an LF 
Audiovox Corporation is a leading supplier : receiver. 
of autosound, auto security, mobile video, FRS Figure 3a can be improved and simplified. The antenna 
radios, consumer electronics such as home and coupling capacitor is too large and will load or detune the first 
portable stereos and MP3 players, and cellular resonator. C2 should be eliminated; C3 should have a smaller 
telephone products. The company is listed on the value (it must only match the antenna coupling capacitance 
Nasdaq as VOXX and can be reached on their and correct for the mismatch in the ganged capacitor). 
website at www.audiovox.com Alignment (one purpose of C2 and C3) can be achieved by 
adjusting the variable inductors when C1 is at full mesh, and 
then C3 is adjusted at minimum mesh. Good designs mini- 
mize the number of 
adjustments. R1 
doesn't seem to have 
a purpose unless it 
prevents Q1 and Q2 
from oscillating (in 
which case the value 
seems high, but that 
might be due to the 
Darlington's high 
gain). Also notice that 
the alignment genera- 
tor's impedance 
directly affects the Q 
: of the first resonator 
(in a well designed fil- 
ter). Using a genera- 
tor with a 50-ohm 
impedance would 
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TRAVELPILOT® DX-N CAR 
NAVIGATION SYSTEM 


jaupunkt has introduced and begun deliver- 
ies of its TravelPilot DX-N high-end stand- 
alone vehicle navigation and voice route guidance ; reduce the Q by a 


factor of 12 if the fil- 
ter were designed for Ph ua 


600 chms, Desi | | end-to-end. 
‘Stack 32 modules on 


system. The Blaupunkt TravelPilot DX-N consists 
of a five-inch color LCD video map display, that 
can also be used for in-car video, a trunk-mount- 
ed navigation computer, and a handheld remote 
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LED ‘GRAPH’ 


CIRCUITS 


LED ‘GRAPH’ DISPLAYS 


One of the most popular types 
of multi-LED indicator circuit is the 
so called analog-value indicator or 
‘graph’ display, which is designed to 
drive a chain of linearly-spaced LEDs 
in such a way that the length of chain 
that is illuminated is proportional to 
the analog value of a voltage applied 
to the input of the LED-driver cir- 
cuit, €.g., so that the circuit acts like 
an analog voltmeter. 

Practical graph circuits may be 


Ray Marston presents a variety 
of practical LED dot-graph 

and bar-graph analog-value 
display circuits. 


designed to generate either a 
bar-graph or a dot-graph display. 
Figure | illustrates the bar-graph prin- 
ciple, and shows a line of 10 LEDs 
used to represent a linear-scale 0- 
10V meter that is indicating (a) 7V 
or (b) 4V; the input voltage value is 
indicated by the total number of 


ee ect resrammer 


rowanoevae, xe. INC. 


THE POCKET PROGRAMMER 


) 32 PIN | 
ee 28 PIN 
:) 24 PIN 
& INTRONICS, 


LEDs that are illuminated. 

Figure 2 shows the same meter 
operating in the dot-graph mode; the 
input voltage value is indicated by 
the relative position of a single illu- 
minated LED. In reality, the ‘0’ posi- 
tion is often indicated on these 
scales by a separate LED that is per- 
manently active whenever the display 
is in use. 

A number of special ICs are 
available for operating general-pur- 
pose LED analog-value display sys- 
tems. For many years, the best 
known ICs of this type were the 
U237 (etc.) family from AEG, the 
UAAI70 (etc.) family from Siemens, 
and the LM3914 (etc.) family from 
National Semiconductors. But the 
first two of these families have now 
ceased production, and only the 
LM3914 family remains. The LM3914 
family. are popular and versatile ICs 
that can each directly drive up to 10 
LEDs (but can easily be cascaded to 
drive larger numbers of LEDs) and 
can drive them in either bar or dot 
mode. 

IC-driven bar-graph displays 


TO PRINTER PORT 
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by Ray Marston 
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Figure 1. 
Bar-graph 
indication of 


$9 10V 


(a) 7V and (b) 4V 
ona 10V 


10-LED scale. 
10V 


(a) 0 0-00 0 0°O@ OO © 


(b) 0.00 8 0 0 0.0 0'0 
os 23 4 5 @ YT? 6 


make inexpensive and, in some ways, 
superior alternatives to analog-indi- 
cating moving-coil meters. They are 
immune to ‘sticking’ problems, are 
fast acting, and are unaffected by 
vibration or by physical attitude. 
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Figure 2. 
Dot-graph 
indication of 
(a) 7V and (b) 4V 
on a 10V 


10-LED scale. 
9 10V 


Their scales can easily be given 
any desired shape. In a given display, 
individual LED colors can be mixed 
to emphasize particular sections of 
the display, and ‘over-range’ detectors 
can easily be actiyated from the dri- 
ver ICs and used to sound an alarm 
and/or flash the entire display under 
the over-range condition. 

LED ‘graph’ displays have better 
linearity than conventional 
moving-coil meters; typical linear 
accuracy being 0.5%. The scale’s res- 
olution depends on the number of 
LEDs used; a 10-LED display gives 
adequate resolution for many practi- 
cal purposes. A wide variety of 
multi-LED LM3914-based graph dis- 
play circuits are shown in this article. 


LM3914-FAMILY BASICS 


The LM3914 family of 
dot/bar-graph driver ICs are manu- 
factured by National 
Semiconductors. They are moderate- 
ly complex but highly versatile 
devices, housed in |8-pin DIL pack- 
ages and each capable of directly dri- 
ving up to 10 LEDs in either the dot 
or the bar mode. 

The family comprises three 
devices, these being the LM3914, the 
LM3915, and the LM3916; they all 
use the same basic internal circuitry 
(see Figure 3), but differ in the style 
of scaling of the LED-driving output 
circuitry, as shown in Figure 4. 

Thus, the LM3914 is a 


LED ‘GRAPH’ CIRCUITS 


linearly-scaled unit, V+ (3 to 18V) 
3 


specifically intended for 
use in LED voltmeter 
applications in which 
the number of illumi- 
nated LEDs gives a 
direct indication of the 
value of an input volt- 
age (or of some para- 
meter that is represent- 
ed by a proportional 
voltage). The LM3915, 
on the other hand, has 
a log-scaled output 
designed to span -27dB 
to OdB in 10 -3dB 
steps, and is specifically 
designed for use in 
power-indicating appli- 
cations, etc. Finally, the 
LM3916 has a semi-log 
scale that spans 23dB, 
and is specifically 
designed for use in VU 
meter applications. 

All three devices of 
the LM3914 family use 
the same basic internal 
circuitry, and Figure 3 
shows the specific 
internal circuit of the 
linear-scaled LM3914, 
together with the con- 
nections for making it 
act as a simple 10-LED 
0-1.2V meter. 

The IC contains 10 
voltage comparators, 
each with its 
non-inverting terminal taken to a 
specific tap on a floating precision 
multi-stage potential divider and with 
all inverting terminals wired in paral- 
lel and accessible via input pin 5 and 
a built-in unity gain buffer amplifier. 

The output of each comparator 
is externally available, and can sink 
up to 30mA; the sink currents are 
internally limited, and can be exter- 


Typical threshoid-point values, for 10V f.s.d. 
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Figure 4. Threshold-point values of the 
LM3914/15/16 range of ICs when designed to 
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drive 10 LEDs at a full-scale sensitivity of 10V. 0 
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Figure 3. Internal circuit of the LM3914, with 
connections for making a 10-LED 0-1.2V linear meter 
with dot- or bar-graph display. 


Figure 5. 1.2V to 1000V FSD 
dot-mode voltmeter. 


0.12V reference value of the 
first comparator, its output 
conducts and turns LED! on. 
When the input reaches the 0.24V 
reference value of the second com- 
parator, its output also conducts and 
turns on LED2 so, at this stage, LEDs 


PIC’, Books 


| and 2 are both on. 

As the input voltage is further 
increased, progressively more and 
more comparators and LEDs are 
turned on until eventually, when the 
input rises to |.2V, the last compara- 
tor and LEDI0 turn on, at which 


When the input voltage is zero, 
the outputs of all 10 comparators 
are disabled and:all LEDs are off. 
When the input voltage reaches the 


nally pre-set via a single resistor 
(RI). 

The IC also contains a floating 
1.2V reference source between pins 
7 and 8. In Figure 3, the reference is 
shown externally connected to the 
internal potential divider (pins 4 and 
6). Note that pins 8 and 4 are shown 
grounded so, in this case, the bottom 
of the divider is at zero volts and the 
top is at |.2V.The IC also contains a 
logic network that can be externally 
set (via pin 9) to give either a dot or 
a bar display from the outputs of the 
10 comparators. The IC operates as 
follows. 

Assume that the IC logic is set 
for bar-mode operation, and that the 
1.2V reference is applied across the 
internal |0-stage divider as shown. 
Thus, 0.12V is applied to the invert- 
ing or reference input of the lower 
comparator, 0.24V to the next, 0.36V 
to the next, and so on. If a slowly ris- 
ing input voltage is now applied to 
pin 5 of the IC, the following 
sequence of actions takes place. 
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Figure 6. 


10V FSD LM3914 

meter 
using an Rio IN Ry Ref, Refi, 9 
external —— 
reference. 


Rio IN Ry Refy Ref, 9 


Rx 
= (4kOM) - 5kO 


Figure 8. Expanded-scale (10V-15V, etc.) 
dot-mode voltmeter. 


point all LEDs are on, 

A similar kind of action is 
obtained when the LM3914 logic is 
set for dot mode operation, except 
that only one LED is on at any given 
time; at zero volts no LEDs are on, 
and at |.2V and greater only LEDIO 
is on. 


SOME FINER DETAILS 


In Figure 3, RI is shown connect- 
ed between pins 7 and 8 (the output 
of the |.2V reference) and deter- 
mines the ON currents of the LEDs. 
The ON current of each LED is 
roughly 10 times the output current 
of the 1.2V source, which can supply 


R1 


up to 3mA, and thus 
enables LED currents of 
up to 30mA to be set via 
RI. If, for example, a total 
resistance of 1k2 (equal to the paral- 
leled values of RI and the 10k of the 
ICs internal potential divider) is 
placed across pins 7 and 8, the |.2V 
source will pass |mA and each LED 
will pass 1OmA in the ON mode. 
Note from the above that the 
IC can pass total currents up to 
300mA when used in the bar mode 
with all 10 LEDs on. The IC has a 
maximum power rating of only 
660mVV, however, so there is a dan- 
ger of exceeding this rating when the 
IC is used in the bar mode. In prac- 


Vin 
(Oto 10V) 


Red LEDs 


(i 2Vto 10V) 


Figure 7. An alternative variable-range (1.2V to 10V) 
dot-mode voltmeter. 


Red LEDs 
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10.5V iv 


RV1 4k7 
set f 
limit (15V) 


tice, the IC can be powered from 
DC supplies in the range of three to 
25 volts, and the LEDs can use the 
same supply as the IC or can be 
independently powered; this latter 
option can be used to keep the IC 
power dissipation at a minimal level. 
The internal |0-stage potential 
divider of the IC is floating, with 
both ends externally available for 
maximum versatility, and can be pow- 
ered from either the internal refer- 
ence or from an external source or 
sources. If, for example, the top of 


15V__—— To 12V battery 


Expanded-scale 
dot-mode vehicle 
voltmeter. 


4k7 
set lower 
limit (10.5V) 


OV 


the chain is connected to a 10V 
source, the IC will function as a 
0-10V meter if the low end of the 
chain is grounded, or as a 
restricted-range 5-10V meter if the 
low end of the chain is tied to a 5V 
source. 

The only constraint on using the 
divider is that its voltage must not be 
greater than 2V less than the ICs sup- 
ply voltage (which is limited to 25V 
maximum). The input (pin 5) to the IC 
is fully protected against overload 
voltages up to plus or minus 35V. 
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The internal voltage 
reference of the IC pro- 
duces a nominal output 
of 1.28V (limits are 1.2V 
to |.34V), but can be 
externally programmed 
to produce effective 
reference values up to 
12V (as shown 
later). 

The IC can be 
made to give a bar dis- 
play by wiring pin 9 
directly to pin 3 (posi- 
tive-supply), or — if 
only one IC is used — 
can be made to give a 


LM3914 
Rio IN Ry Ref, Refio 8 


dot displ leavin with 
pin 9 ee ee ~ by Figure 11. Bar-display voltmeter with common aerate: miss too geal —_—_ 
pulling it at least 200mV LED/IC supply. 


below the pin 3 voltage 
value. 
If two or more ICs 


Notes. 
are cascaded to drive D1, D2 are IN4148 
20 or more LEDs in the Q1 is 2N3906 


dot mode, pin 9 must Sea 


(except in the case of 
the final IC in the chain) 
be wired to pin | of the 
following IC, and a 20k 
resistor must be wired 
between pin |! and the 
LED-powering positive 
supply rail. 

Finally, note that 


LM3914 
V+ Rio IN Ry Ref, Ref, 9 
LM3914 


IN Rig Rey Refio 9 
= Vv 


‘the major difference rs 
Figure 13. Dering 
between the three Modification of 
members of the Vy the Figure 12 
LM3914 family of IC 
lies in the bende of i fobrenuie! ol Figure 12. Method of obtaining a bar display 
: : unregulated with dot-mode operation and minimal current 
resistance used in the 12V to 1 ti 
: al {0:scack poten: to 18V consumption. 
asa Stage po supplies. 
tial divider, In the 
LM39 14, all resistors in the chain log display that spans -27dB to 0dB cations. DOT-MODE 
have equal values, and thus produce a | in IO -3dB steps. In the LM3916, the Let’s now move on and look at Vv LTMETERS 
linear display of 10 equal steps.In the | resistors are weighted in semi-log some practical applications of this ° 
LM3915, the resistors are logarithmi- fashion and produce a display that is series of devices, paying particular 
cally weighted, and thus produce a specifically suited to VU-meter appli- attention to the linear LM3914 IC. Figures 5 to 9 show various ways 
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Figure 14. 
Dot-mode 
20-LED 
voltmeter 
(FSD = 2.4V 
when Rx = 0). 


11 
Figure 15. 


Bar-mode 
20-LED 
voltmeter 


of using the LM3914 IC to make 
10-LED dot-mode voltmeters with a 
variety of full-scale deflection (FSD) 
sensitivities. Note in all these circuits 
that pin 9 is left open-circuit to give 
dot-mode operation, and that a | OyF 
capacitor is wired directly between 


pins 2 and 3 to enhance circuit sta- 
bility. 

Figure 5 shows the connections 
for making a variable-range (1.2V to 
1000V FSD) voltmeter. The low ends 
of the internal reference and divider 
are grounded and their top ends are 


joined together, so the meter has a 
basic full-scale sensitivity of |.2V, but 
variable ranging is provided by the 
Rx-RI potential divider at the input 
of the circuit. Thus, when Rx is zero, 
FSD is 1.2V, but when Rx is 90k, the 
FSD is 12V. Resistor R2 is wired 
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across the internal reference and 
sets the ON currents of the LEDs at 
about |0mA. 

Figure 6 shows how to make a 
fixed-range 0-10V meter, using an 
external 10V zener (connected to 
the top of the internal divider) to 
provide a reference voltage. The sup- 
ply voltage to this circuit must be at 
least two volts greater than the 
zener reference voltage. 

Figure 7 shows how the internal 
reference of the IC can be made to 
effectively provide a variable voltage, 
enabling the meter FSD value to be 
set anywhere in the range |.2V to 
10V. In this case, the |mA current 
(determined by R1) of the floating 
1.2 internal reference flows to 
ground via RVI, and the resulting 
RV |-voltage raises the reference pins 
(pins 7 and 8) above zero. 

If, for example, RVI is set to 
2k4, pin 8 will be at 2.4V and pin 7 
at 3.6V. RV! thus enables the pin 7 
voltage (connected to the top of the 
internal divider) to be varied from 
1.2V to about IOV, and thus sets the 
FSD value of the meter within these 
values. Note that the circuit's supply 
voltage must be at least 2V greater 
than the desired FSD voltage value. 

Figure 8 shows the connections 
for making an expanded- scale meter 
that, for example, reads voltages in 
the range 10 to 15 volts. RV2 sets 
the LED current at about |2mA, but 
also enables a reference value in the 
range 0-1.2V to be set on the low 
(pin 4) end of the internal divider. 
Thus, if RV2 is set to apply 0.8V to 
pin 4, the basic meter will read volt- 
ages in the range 0.8 to |.2 volts 
only. By fitting potential divider 
Rx-RVI to the input of the circuit, 
this range can be amplified to (say) 
10-15V, or whatever range is desired. 

Finally, Figure 9 shows an 
expanded scale dot-mode voltmeter 
that is specifically designed to indi- 
cate the value of a vehicle’s battery 
(12V nominal). In this case, R2-RV2 
are effectively set to give a basic 
range of 2.4 to 3.6 volts, but the 
input to the circuit is derived from 
the positive supply rail via the 
RI-RVI potential divider, and the 
indicated volts reading thus corre- 
sponds to a pre-set multiple of the 
basic range value.As shown in the 
diagram, red and green LEDs can be 
used in the display, arranged so that 
green LEDs illuminate when the vyolt- 
age is in the ‘safe’ range 12 to 14 
volts. 

To calibrate the above circuit, 
first set the supply to 15 volts and 
adjust RVI so that LED 10 just turns 
on. Reduce the supply to 10V and 
adjust RV2 so that LED | just turns 
on. Recheck the settings of RV! 
and RV2.The calibration is then 
complete and the unit can be 
installed in the vehicle by taking the 
‘0’ volt lead to chassis and the ‘+12V’ 
lead to the vehicle’s battery via the 


LED ‘GRAPH’ CIRCUITS 


R4 R5 
10k 470R 
ig ne coe 
4 13 12 1 10 9 8 


To #12V via o 
ignition switch 


C2" = 22n for 10,000 RPM on 
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Figure 16. Vehicle tacho conversion circuit for use 
with a 20-LED voltmeter. 
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BAR-MODE 
VOLTMETERS 


The dot-mode circuits of 
Figures 5 to 9 can be made to give 
bar-mode operation by simply con- 
necting pin 9 to pin 3, rather than 
to pin |1.When using the bar 
mode, however, it must be remem- 
bered that the IC’s power rating 
must not be exceeded by allowing 
excessive output-terminal voltages 
to be developed when all 10 LEDs 
are on. LEDs drop roughly 2V when 
they are conducting, so one way 
around this problem is to power 
the LEDs from their own low-volt- 
age (3 to 5V) supply, as shown in 
Figure 10. 

An alternative solution is to 
power the IC and the LEDs from 


+20V 


10 


Figure 17. 
Simple 
speaker- 
driven audio 
power meter. 


Figure 20. 
An over-range 
alarm-driver 
circuit, for 
use with 
bar-type 
displays. 


the same supply, but to wire a cur- 
rent-limiting resistor in series with 
each LED, as shown in Figure | 1,so 
that the IC’s output terminal satu- 
rates when the LEDs are on. 

Figure 12 shows another way of 
obtaining a bar display without 
excessive power dissipation. Here, 
the LEDs are all wired in series, but 
with each one connected to an indi- 
vidual output of the IC, and the IC 
is wired for dot-mode operation. 

Thus, when (for example) LED 
5 is on, it draws its current via 
LEDs | to 4,so all five LEDs are on 
and the total LED current equals 
that of a single LED, and total 
power dissipation is quite low. The 
LED supply to this circuit must be 
greater than the sum of all LED 
volt-drops when all LEDs are on, 
but must be within the voltage lim- 
its of the IC;a regulated 24V supply 


LED1 LED2 LED3 LED4 LEDS LED6 LED7 LED8 LEDS LED10 
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Figure 19. 
This basic 
Vd-meter 
circuit gives 
a bar-type 
display, 
with a 
dot-type 
current 
drain. 


is thus needed. 

Figure 13 shows a very useful 
modification which enables the 
above circuit to be powered from 
unregulated supplies within the 12 
to 18 volt range. In this case, the 
LEDs are split into two chains, and 
the transistors are used to switch 
on the lower (LEDs | to 5) chain 
when the upper chain is active; the 
maximum total LED current equals 
twice the current of a single LED. 


20-LED VOLTMETERS 


Figure 14 shows how two 
LM3914 ICs can be inter-connected 
to make a 20-LED dot-mode volt- 
meter. Here, the input terminals of 
the two ICs are wired in parallel, 
but IC] is configured so that it 
reads 0 to 1.2 volts, and IC2 is con- 
figured so that it reads |.2 to 2.4 
volts. In the latter case, the low end 
of the IC2 potential divider is cou- 
pled to the |.2V reference of ICI, 
and the top end of the divider is 
taken to the top of the |.2V refer- 
ence of IC2, which is raised |.2V 
above that of ICI. 

The 20-LED Figure 14 circuit is 
wired for dot-mode operation and, 
in this case, pin 9 of ICI is wired to 
pin | of 1C2, pin 9 of IC2 is open 
circuit, and a 22k resistor is wired in 
parallel with LED 9 of ICI. 

Figure 15 shows the connec- 
tions for making a 20-LED bar-mode 
voltmeter. The connections are simi- 
lar to those of Figure 14, except that 


18 17 


6 45 ‘4 RS 4205416 
LM3916 


Rio_IN__Ryy_Rehy Refio 9 


Ri 
2k0 


pin 9 is taken to pin 3 on each IC, 
and a 470R current-limiting resistor 
is wired in series with each LED to 
reduce the power dissipation of the 
ICs. 

To conclude this look at 
LM3914 circuits, Figure 16 shows a 
simple frequency-to-voltage con- 
verter that can be used to convert 
either of the Figure 14 or 15 circuits 
into 20-LED tachometers 
(RPM-meters). 

This converter should be inter- 
posed between the vehicle’s 
contact-breaker points and the 
input of the voltmeter circuit. In 
Figure 16, the C2 value of 22n is the 
optimum value for a full-scale range 
of 10,000 RPM on a four-cylinder 
four-stroke engine. For substantially 
lower full-scale RPM values, the C2 
value may have to be increased — 
the value may have to be reduced 
on vehicles with six or more cylin- 
ders. 


LM3915/LM3916 
CIRCUITS 


The LM3915 ‘log’ and LM3916 
‘semi-log’ ICs operate in the same 
basic way as the LM3914, and can in 
fact be directly used in most of the 
circuits shown in Figures 5 to 15. In 
most practical applications, however, 
these particular ICs are used to 
indicate the value of an AC input 
signal, and the simplest way of 
achieving such a display is to con- 
nect the AC signal directly or via an 
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CABLE nal of the IC, as shown in Figure | 7. 30mA of drive to the active LEDs. 
WHOLESALERS The IC responds only to the posi- Figure 19 shows an alternative AN OVER-RANGE 
tive halves of such input signals, and way of using the LM3916 as a VU- ALARM-DRIVER 
the number of illuminated LEDs is meter with a bar-type display. In this CIRCUIT 


NEW 


MINIMUM 10 LOT 


thus proportional to the instanta- 
neous peak value of the input signal. 

The Figure | 7 circuit is that of a 
simple LM3915-based audio power 
meter that is used to indicate 
instantaneous output voltage values 

-from an external loudspeaker. Pin 9 
is left open-circuit to give dot-mode 
operation, and RI! has a value of 
390R to give an LED current of 
about 30mA, thus giving a clear indi- 
cation of brief instantaneous voltage 
levels. The meter gives audio power 
indication over the range 200mW 
to 100W. 

Figure 18 shows the basic way 
of using the LM3916 IC as a VU- 
meter with a full-scale sensitivity of 
10V DC. The circuit is shown con- 
nected for bar-mode operation, 
using separate supply voltages for 
the LED display and for the actual 
IC, and with the component values 
shown, gives a current drive of 
10mA to each active LED. 

If preferred, the IC can be used 
to give dot-mode operation, using a 
common 1|2V to 20V supply for the 
LEDs and the IC, by leaving pin 3 
open circuit and changing the R!-R2 
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case, the IC is used in the same way 
as the basic Figure | 2 low-current- 
consumption circuit, with pin 9 left 
open circuit so that the IC actually 
operates in the dot mode, but with 
the LEDs wired in series across the 
display-driving pins so that a bar- 
type display is obtained, with all 
active LED currents flowing through 
the currently-active driving pin. With 
the component values shown, this 
circuit has a full-scale sensitivity of 
10V and provides a LED-drive cur- 
rent of 16mA. 

The basic Figures 17 to 19 
LM3915 and LM3916 circuits are 
shown being driven directly from 
AC signal inputs, and this technique 
is adequate in many applications. 

In cases where the display is 
required to relate specifically to 
peak — RMS — or average values 
of AC input voltage, this can be 
achieved by interposing a suitable 
AC-DC converter circuit between 
the AC signal and the pin 5 input 
terminal of the LM3915 or LM3916 
IC. Many suitable circuits are pub- 
lished in op-amp application manuals 
and circuit reference books and 


To conclude this article, Figure 
20 shows a simple way of fitting an 
alarm-driving over-range switch to a 
bar-type LM3914-series LED-driving 
indicator circuit. Here, pnp transis- 
tor QI is wired between the LED 
positive supply rail and the OV rail, 
with its base connected to the IC’s 
pin 10 (which drives LED10) and 
with a self-contained alarm unit 
wired in series with its collector. 
Normally, LED 10, QI, and the alarm 
are all off, but if LED10 turns on, it 
pulls QI, on via R2 and thus acti- 
vates the alarm unit, which indicates 
the ‘over-range’ condition. 

In this circuit, the alarm unit 
may take the form of a piezo siren 
unit that generates an acoustic 
alarm sound, or a gated astable 
switch unit that repeatedly switches 
the LED brightness between high 
and low levels under the over-range 
condition, or may be a combination 
of both of these units. If desired, the 
unit can be activated by any one of 
the display LEDs, in which case, the 
alarm will activate whenever that or 
any higher LED is energized. NV 
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cles combined. Clearly, 


Stamp enthusiasts are a! modes of operation. 


A TALKING PET TRAINER 


side from being hard to find, the Using the ISD25xxx in Push-Button mode is very easy. Here are 
SPO256-AL2 has a very tinny, robotic the steps: 
quality to the speech. This is actually 


kind of cool for robotics, but some 1. Bring PD high, then low to stop the current cycle and reset the 
applications require higher quality device. 
\. speech and may even need non- 2. Set PR high to play, low to record. 
\ speech sounds. 3. “Blip” the CE\ line (high-low-high) to start the cycle. 
7 Enter the ISD25xx«x series of 4. Bring PD high to stop record cycle and reset the device. 
chips. These digital recorders are 
During my first run easy to find and equally easy to use. Let’s get back to the parrot trainer application. What Mike want- 
They differ from the SPO256-AL2 ed to do is record a message, press a button to test it, and press 
in that they do not come with another button to play the message back several times after a short 
with this column, | stored sounds or speech; it is up to delay. The idea behind the delay is to allow him to leave the room and 
: you to put those in. Once a mes- let the bird get settled before the training begins. His original circuit 
sage has been recorded, it is stored connected the push buttons directly to the ISD and monitored them 
wrote an article on in non-volatile memory. This means with the Stamp. |! changed this to allow total software control of the 
; you won't lose your recording ISD. This way, the buttons can be software-debounced and we have 
using the long-obsolete — when power is removed from the more flexibility with the ISD module for future applications. 
circuit. This is particularly useful in Figure 2 is the control interface for the Stamp 2. On pins 12, 13, 
battery-powered applications. and 14 is standard push-button input that I've used in several other 
— but still available — projects. For review, the 220-ohm resistors on these pins protect the 
Polly Want A Stamp? Stamp in the event that one of those pins is accidentally configured as 
an output and set high (five volts) while the button on that line is 
SPO256-AL2 allophone | got started with the ISD at ariel: If we had this pales without the resistors, we'd have a 
; the request of my friend, Mike. At direct short to ground and would damage the Stamp. 
' the time, Mike was a fledgling Pin 15 (RecRun) monitors the EOM\ line from the ISD25x0«x. In 
speech synthesizer. That Stamper that went out and bought Push-Button mode, this line goes high while a message is playing or 
Z a parrot — a big, beautiful, very being recorded. Notice that I’ve also tied this line to the anode side 
one article has gener- expensive parrot. With the invest- of the Record (red) and Play (green) LEDs. By doing this, 1 know that 
ment, Mike figured the bird should the ISD is working. The appropriate LED is selected by making its 
learn to talk. Using a BS2 and an output line (6 for record, 7 for play) low. 
ated more email than —_1SD2560, he built the first version Pin 8 controls the Train (yellow) LED. In our application, this LED 
of his parrot trainer. While work- will blink while in the delay period and be on solid while the training 
able, he felt like the circuit and soft- period (the time when the recorded message is being repeated) is in 
all the rest of my arti- ware could use some refinement so progress. Pins 9, 10,and || are the control outputs to the ISD. Okay, 
he sent it to me. let’s jump into the code. 
This ISD2520cx is a 


moderately sophisticated 
component and has sever- 


Our application will use 
the simplest operational 
interested in speech. mode: M6 (also referred 
: to as Push-Button mode). 
In this mode, the device has the ability to record and play- 
back a single message. 

Figure | is the schematic for the IS25xxx circuit in 
Push-Button mode. This circuit was lifted right out of the 
ISD documentation. The only modification | made was to 
remove the switches and to add 10K pull-ups to the control 
inputs (CE\, PD, and P-R\). This portion of the project is, in 
fact, a stand-alone module and you could experiment with 
the ISD by adding a normally-open push button to CE\ and 
SPST switches to the PD and P-R\ inputs. 

Note that this circuit is compatible with the ISD2560, 
1SD2575, |SD2590, and ISD25120. These parts differ in the 
length of the recorded message space (60, 75,90, and 120 
seconds). The increase in storage space is accomplished by 
lowering the audio sampling rate. This does give you more 
storage, but the price you pay is in sound quality. | stuck 
with the ISD2560 because 60 seconds is quite long and the 
quality is very good. | personally found the sound quality of 
the ISD25120 unacceptable for this project. 
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STAMP APPLICATIONS 
A TALKING PET TRAINER 


Setting PD, CE\, 
and PR high initializes 
the ISD25xxx. This 
causes the device to 
reset and defaults to 
play mode. All of the 
LEDs are extinguished 

* by setting their control 
outputs high. Finally, PD 
is brought back low, 
bringing the ISD out of 
reset and allowing a 
new cycle to be initiat- 
ed, 

After initializing 
the program, make sure 
that there are no stuck 
buttons by scanning the 
button inputs until 
none are pressed. This 
section of code calls a 
subroutine GetBtn to 
scan and debounce the 
button inputs. I’ve used 

this code before, but | think its operation is worth repeating since button 

debouncing is important and this subroutine handles multiple inputs. 

Let’s start at the end. When we return from GetBtn, the variable called 
btns will hold the debounced inputs. We start, then, by enabling specific inputs 
by setting those bits in btns. Then we scan the inputs and logically AND the 
new inputs with the current value. Since our inputs are active-low, we use the 
inversion operator (~) to correct them. Any input that is not active will then 
have a value of zero.As you know, zero ANDed to any value is zero. This elim- 
inates that particular input for this iteration of GetBtn. The inputs are 
scanned five times using a FOR-NEXT loop. With a !0-millisecond PAUSE 
in the loop, the subroutine takes just over 50 milliseconds to run. If an input is 
active through all five loops of the routine, its bit in btns will remain set (1) 
and be returned to the program as a valid input. 


=] (tt* 
10K 

= 

Pi2 Record 
= 

PIS Play 
= 

Pi4 Train 

220 a8 


EOM\ 


-.- ISD25xxx Controller 
.- Jon Williams 
.+ jonwms@aol.com 
-+. 03 APR 1999 
. 29 JUL 2000 


' This program, based on an original by Mike Politoski, controls 
anISD25xxx 

* series ChipCorder(r) IC. This program allows the user to record a 

' message (length determined by the chip) and play it back several times 
‘ to train a parrot or other talking bird. 


' Note: The ISD25xxx is configured for Mode 6, push-button mode. 
Modes: 


Press and hold record button 
Press play button 


* = Record: 
‘ - Play: 
‘ - Training: Press start button 


' playback LED 
‘ training LED 


‘ ISD Play/Record_ 
ISD Power Down 
ISD Chip Enable 


Record control button 
‘ Play control button 
‘ Start control button 


' recording/running out from ISD 


buttons port 


Back in the main program, we'll 
actually spend most of our time at 
the label called Scan. At this point, 
we get the inputs, use LOOK- 
DOWN to convert the buttons to 
a value from 0 to 3, then use 
BRANCH with this value to jump 
to the code that corresponds to 
our button input. 

Let’s start by recording a mes- 
sage. To do this, we press and hold 
the Record button. This causes the 
program to BRANCH to _Rec. 
There's a 250-millisecond delay here 
to allow us to be ready to record. 
PR is taken low to put the 
ISD25x0 into record mode, then 
the record cycle is started by “blip- 
ping” the CE line. Advanced Stamp 
programmers will probably wonder 
why | didn’t use PULSOUT to 
take care of the blip. | tried this 
method and got inconsistent results 
(maybe | have a marginal part). 
Anyway, | ended up just brute-forc- 
ing it with the Blip subroutine. 

Once the ISD25x0«x is activat- 
ed, making Pin 6 low enables the Record LED. Remember that the EOM\ line 
on the ISD25xxx goes high during playback and recording. With Pin 6 low and 
the EOM\ high, the Record LED will light. 

The program then monitors the Record input and stays in a tight loop (at 
the label RLoop) until the button is released. When this happens, the record 
cycle is halted and making PD high resets the ISD25xxx. The program then 
jumps back to the initialization section to clean up everything before waiting 
for the next input. 

Now that we've got a message recorded, we can test it by pressing the 
Play button. This causes the program to BRANCH to Play. This code starts 


by Scott Edwards 


' active low 


active high 


VAR 

button input state 
VAR ‘ delay before training 
VAR loop counter 
VAR loop counter 
VAR plays counter 


' default to Play mode 
record LED off 
play LED off 
train LED off 
‘ allow device to reset 
' bring out of reset 


GOSUB GetBtn 


IF btns > $000 THEN Main ‘ wait for release 


Scan: 


GOSUB GetBtn 
LOOKDOWN btns, [%000, %001, %010, %100),state 
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with a half-second PAUSE to allow us to release the Play button. The PR line 
is set high for playback mode.As with recording, blipping the CE\ line starts 
the cycle and making Pin 7 low enables the Play LED. The play LED will remain 
lit for the duration of the recorded message. 

The buttons are monitored during playback to allow us to stop before 
the end of the message. We can do this by pressing any button. If we press a 
button during playback, the program jumps back to the initialization section 
where the cycle is halted and the ISD25xxx is reset. 

If no button is pressed, we need to wait until the message is finished 
before resetting the device and waiting for our next input. We do this by 
monitoring Pin 15 (RecRun).As we stated before, this line is connected to the 
EOM\ line of the ISD25xxx and will stay high while the message is playing. 
While this is the case, the program continues to loop back to the label called 
PLoop.As soon as this input goes low (playback is finished), the-test falls 
through and the device is reset. 

Finally we get to the real purpose behind this project: bird training. The 
training cycle is initiated by pressing the Train button. This causes the program 
to BRANCH to _Train.Again, we use a short delay to give time for the Train 
button to be released. Then we light the Train LED by making Pin 8 low. 

What we want to do here is flash the Train LED; one half-second on, one 
half-second off. This would be pretty easy to do with PAUSE statements, but 
it wouldn’t allow us to stop the cycle without “pulling the plug” on our pro- 
ject. Instead, we create a half-second (approximate) delay by calling GetBtn 
nine times with a loop. The process gives us the time delay we need and 
allows us to abort the training cycle if any button is pressed. If no button is 
pressed, we turn the Train LED off and wait again using the same technique. 
This on-wait-off-wait cycle is repeated 280 times using a FOR-NEXT loop. 
This results in a delay of about five minutes. 

Once we're past the delay, we turn the Train LED on solid and go into the 
actual training cycle. This is where we will repeat our recorded message 100 
times. There is a 30-second delay between the plays unless a button is pressed 
which would abort the cycle. The code in this section of the program is iden- 
tical to the code we've just covered so we don’t have to go into details. 

Wa-la, a bird trainer. Mike reported that it worked exceptionally well and 
yet, there is plenty of room for upgrades. | found that the ISD25xxx will drive 
a speaker pretty loudly. If you want volume control (more or less), you can 


BRANCH state, [Scan, _Rec, _Play, _Train] 
GOTO Scan 


PAUSE 250 * time to get ready 
record mode 
' initiate recording 


" record LED on 


record until release 
reset device 


IF btns = %001 THEN RLoop 
HIGH PD 
GOTO Init 


_Play: 
PAUSE 500 
HIGH PR 
GOSUB Blip 


LOW LEDp_ 


time to release play 

‘ playback mode 
initiate playback 
play LED on 


GOSUB GetBtn 

IF btns > %000 THEN Init 
IF RecRun = Yes THEN PLoop 
HIGH PD 

GoTo Init 


abort if any button pressed 
check until message done 
reset device 


_Train: 
PAUSE 500 time to release start button 

5 minute delay 

train LED on 


FOR delay = 1 to 280 
LOW LEDt_ 


' ~1/2 second delay 
7 check inputs 
-abort if button pressed 


FOR y = 170 9 
GOSUB GetBtn 
IF btns > %000' THEN Init 


‘ train LED off 
~1/2 second delay 


- check inputs 


IF btns > $000 THEN Init abort if button pressed 


NEXT 
NEXT ' delay 
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run the output into an LM386 
audio amplifier circuit. You might 
also make the delay time and dal 
number of plays variable by 3718 Valley Viev 
adding a couple of switches or 
pots. For those of you interested 
in Mike’s other bird training pro- 
jects, check out his web site at 
www.birdwords.com. 

Now some of you know 
that | have a goldfish and no mat- 
ter how many times | play mes- 
sages for him, he’s not talking. So, 
what am | going to do with my 
trainer? Well, Halloween (my 
favorite day of the year) is next 
month and I’ve got plans to load 
this dude into a plastic skull. My 
intention is to use an infrared 
beam to start the playback, with 
a randomized delay before the 
message starts. The randomized 
delay will help prevent smart- 
alecs from figuring out how the talking skull works. I’m also going to experi- 
ment with using the audio output to modulate glowing LEDs in the eye-sock- 
ets of the skull. It should be a fun Halloween ... 

If you're not inclined to build your own circuit, Parallax has a new ISD 
AppMod that gives you serial control over the ISD2560 and up to eight mes- 
sages. The part number is #29111 and the price is only $89.00. 

And for those of you that are inclined to do your own thing and want to 
pursue more advanced options of the ISD chips, you might want to take a 
look at products offered by Quadravox. They have parts and modules that 
give you serial control over the ISD and support multiple messages. | don’t 
have any personal experience with their products, but I've seen some very 
favorable messages posted to the Stamp mail list about them. 

Until next time, Happy Stamping. NV 
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train LED on 

play message 100 times 
play mode 

initiate play 

play LED on 


LOW LEDt_ 

FOR plays = 1 TO 100 
HIGH PR 
GOSUB Blip 
LOW LEDp_ 


SLoop: 
GOSUB GetBtn 
IF btns > $000 THEN Init 
IF RecRun = Yes THEN SLoop 
HIGH PD 
HIGH LEDp_ 
PAUSE 25 


abort if any button pressed 
wait until finished playing 
reset the ISD 
play LED off 


out of reset 


30 second delay between plays 
scan buttons 
IF btns > 0 THEN Init abort if button pressed 


NEXT 
NEXT 


GoTo Init reset and start over 


Blip: 
initiate playback or record 


‘ scan and debounce button inputs 
‘ - inputs must stay low for 50 ms 
' - any debounced button returns high bit in "btns" 
GetBtn: 
btns = %0111 
FOR x =17™ 5 
btns = btns & ~bPort 
PAUSE 10 
NEXT 
RETURN 


' scan record, play and wait 


' check current state 


SUPER POWERFUL, SHARP NIMH BATTERY, 
e BT-H42U, 

an amazing 3.6v @8.1Amp Hours in a 2.2” Cube! 
This is o Brand New, Factory sealed, original equipment battery 
This is THE SHARP batlery no! an off brand lower capacity 
replacement. These ore very hard to find and sell for over $100 
They provide over twice the power of replacement units, This is 0 
Nickel-Metal, Hydride chemistry for NO MEMORY EFFECT. Design 
this puppy into your next robot. That's no typo 8100MAH or 8.1 
AH! Unbelievable... bu! true. true. 
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WOW! THERMAL IMAGER from TEXAS INSTRUMENTS, 
NIGHTSIGHT 100. 
Delecis a human sized image a! up to 800K, in 
complete darkness, Yes, il ts tough to hide from 
o thermal imager. (You have seen them in 
action on “COPS This like new unit generates 
@ real time, block and while video oulpul, 
compatible with ony siandard monitor or 
VCR. Unlike “Night Vision” systems which 
require some available ligh! or added 
external illumination, the thermal imager will 
operate in TOTAL darkness Also ombient 
lighting such os street lights or bright auto 
heodlomps have no blinding affect. Thermo! 
imagers function by detecting the difference between a 
the bockground ambient temperature and the temperature “S 
of the objects being observed, Completely self contained, =f 
opply 12VOC and it works. Specifications: Temperature stabilization via intemal thermo- 
electric cooler. FOV 27H x 18V degrees, Power required: 12VOC @2Amps max., Video 
output standard NTSC/Composite, Auto brightness and contrasi, Selectoble image 
polarity, <30 seconds from turn on to operation, Operating temp. range: -40 fo +122F 
Walerprool package is only 8°H x 7.4°W x 8°D. Weight: 6 5 Ibs. FANTASTIC don't miss out 
Regular Price >$8500, SPECIAL, NIGHTSIGHT 100..............$5549ea. 


WORLDS SMALLEST 
*** 100mW «** 
VIDEO TRANSMITTER, ON SALE 

Incredibly only 0.9° x 0.8" x 0.37" Transmits crystal controtied 
gs hi-res. images with l0OmW output! The transmitter you've 
been waiting for. Shown actuol size. Much smaller than the 
9V battery which powers it. Draws only 35mA! Factory tuned 
Receive on cable channel 59. Will work with color or B&W 
cameras. UHF Bow tie antenna with balun and 3° F cable for TV Included. Perfect with 


our GMIO00A SPECIAL TVX-100..$159 with GM1000A CAMERA..$209 


TEKTRONIX 2465, 4 Chan., 
300MHz, O'Scope, 

With on screen rm stats 
One of the most popular & powerful 
scopes available ot a reasonable cost 
Features: 500ps/Div sweep, 2mV/Div. 
vertical sensitivity, IMohm / 50-ohm 
input, 500Mhz trigger bandwidth, four 
channels. On-screen wavelorm cursors 
provide vert. & horiz. scale foctors, 
trigger level, voltage, time, freq., phase, ratio values and mode indication. Complete with 2 
probes, and manual. Excellent condition. 90 day warranty, Very Lid. Qty.....$2195. 
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Sleek black anodized, alum. housing, O-Ring sealed & 
RAINPROOF. Adj. tilting mount. 1/3" CCD, 380 Lines, 0.3 Lux, 
AGC. Auto Shutler, 9-12VDC @100mA, 4mm, f1.8, 78° FOV real 
glass lens, NTSC video. <lounce! IR SENSITIVE 
23mmdX50mm, 36° cable with BNC video & DC barrel jack 
GM-200K, PINHOLE Model. So tiny you can install it directly 
into a door. Only a 0.9° diameter hole! Specs as above. 90° 
FOV Pinhole lens. 1/2 once! Size only 23mm d.x35mm long 
Think of the places you could put this little jewel 
LOOK! SPECIAL PRICE, GM-200KSTD..$69 
LOOK! SPECIAL PRICE, GM-200KPH....$69 


NEW, ee STEALTH CAM”, MICRO SIZE, with AUDIO! 
That's right! COLOR! in the same size package foo! Sleek 
olurninum housing fits like o glove! Removeable mig 
bracket & o 1.3M cable with BNC vid., RCA aud., (internal 
mic} & DC pwr, jack for, no sweat hook up. Why fool 
around with an open P.C, boord? Now you can hove the 
"COLOR STEALTH CAM" 
© 1/3" © 350 Lines 
* Auto Shutter 

+ # 270k pixels 
* Focus:10mm to int 
* l<ounce! 
GM-4000S-STD wi/audie SPFCIAt 


B& W “STEALTH CAM", 

MICRO SIZE, with AUDIO! 
The sleek aluminum housing fits like a glove! Removeable 
mig. bracket & o 1.3M cable with BNC vid, RCA aud., 
linterna! mic] & DC pwr. jack for, no sweat hook up. Why 
fool around with an open P.C_ board? Now you can have 
the “STEALTH CAM"#1/3" CCD #410 Linese0.3 Luxe 
AGC#Aulo Shutters Pwr. 12V @10mA*250k pixelseStd. 4mm, 
78° FOV lensePinhole, 90° FOVe Focus:10mm to inf «NTSC 
video*<ounce!l*iR SENSITIVE*Size Sid: 30mm sq. x 29mm d 
PH: 16mm d, Don't confuse with LOW RES., HIGH LUX C-MOS 
CAMERAS. GM-2000S-STANDARD OR PINHOLE, 

SPECIAL...$69ea. 


NOW YOU CAN SEE WHAT THE “FISHES ARE DOIN’ (down 60 ft.) 
UNDERWATER B&W CAMERA with 
INTERNAL, INFRA-RED ILLUMINATOR! 
Sleek black anodized, BRASS, housing. O-Ring seoled & 
WATERPROOF. Adjustabe mount incl. Specs: 1/3° CCD, 
400 Lines res., 0.05 Lux sensitivity, AGC, Auto Shutter 
12VDC @225mA, 4mm, 78° FOV lens, A real glass jens 
NTSC video out. Superior construction. SENSITIVE to IR 

Ulira small Size only; 1.25°diam. X 2° long With 60 fi. cable, Perfect as o remote oresa 

inspection camera. Great for genera! outdoor use as well GM-300KIR.......$179 


NEW! NOW YOU HAVE COLOR (down to 60 ft.) UNDERWATER. 


Built-in WHITE LIGHT LED'S, Sieek black anodized, BRASS, housing. O-Ring 

sealed & WATERPROOF. Adjustabe mount incl. Specs: 1/4" 

CCD, 350 Lines res., 0.5 Lux sensitivity, AGC, Auto 

Shutter. 12VDC @120mA,4mm, 78° FOV lens, A real 

glass lens, NTSC video out. Superior construction. Ulira 

smoll Size only: 1.25"diam, X 2° long, With 60 ft. cable 

Perlect as o remote area inspection comera. Now with 

six super bright, white LED'S! BRAND NEW, 
GM-400KW-LED 


* 0.7 Lux ¢ AGC 

* Pwr, 6-12V @30mA 

© Sid. 7 mm, 56° FOV lens 
* NTSC video 

Size: 31mm sq. x 28mm d 
€29an 


$219e0. 


FABULOUS LINEAR SLIDE from Star Linear Systems, 


——— 


BRAND NEW. Buill for accuracy and strength. Eoch beautifully mochined 
unit weighs in alo helty 3.5 pounds. The travel is up to 3.4 inches. The dual 
Tychoway type 'P* roller ways are six inches long and mounted on the 
2.6°H x 0.8H x 10.3°L solid, machined aluminum base. The mossive 3°L x 
2.25°W x 1.1"H carriage block is mounted to dual, low profile, roller bearing 
carriages. Size: 0.75°W x 2.8°L x 0.3°H., The carriage is moti-vated with a 
precision 1OTPI x 0.3" diam. lead screw. Each end of which Is ball bearing 
mounted and pre loaded for a completely zero backlash, zero play sysiem 
The end plote ts pre drilled for a standard size 23 motor. The lead screw 
drive end is reduced to 0.185" diameter. The overall finish is superb and 
protected with clear anodizing. Linear accy ts 0.000)" per inch off travel, 
max. Bi directional repeatability is 0.0004" per inch. Vertical and horizontal 
Straighiness is 0.0004" This is one of the best looking arid perlormi 
we have seen in a long time. Limited qty available STAR106...$' 


NEW, THERMO ELECTRIC MODULES, 
TECA type 960-127, Single Stage 

Brond New, solid stote thermoelectric modules. 

Silent, compoct & reliable Thermoelectrics 

require no maintenance & can heat by 

reversing the inpul. No load cooling to - 42°F 

with the hol side al 77°F. No vibration or noise operates 


Size: 1,18" Lx 1.18°Wx0.142°H SPECIAL 


END FIELD of VIEW GUESSWORK! 
3.5 to 8mm VARI-FOCAL LENS 
Brand New, super f1.8 lens 
allows you fo smoothly odjust 
from a 97 "FOV @ 3.5mm toa 
ale ol 44° FOV @ 8mm. Now you con 
frame your area of interest just 
the way you want It! Standard CS-Mount with adjustable 
focus and iris. SPECIAL.....$79ea. or 2 for $149 


SUPER, MINI C-MOUNT CAMERAS, 
Super sensitive, GM410 or the general 
purpose GM412, the GM-412 specs: B&W, size 1.5"sq 
%2.4°L, 250,000 
Pixels, 380 Lines 
Resolution, Sensitivity 
0.3 Lux, The GM410 
Specs: size only 1.5° 
SQ x1.6"L, >270,000 
Pixels, 410 Lines Res., 
Sens 0.05 LUX, Both 


ws) eee 


cameras ore 1/3" 
CCD with AGC & 
Electronic shutter 
12V @N0mA 
power, NTSC out 
IR SENSITIVE, BNC 
video out, Both 
use sid. DC pwr. 
jock Aluminum 
housings with dual threaded top and bottorn mounting. True 
performance not hype! These cameras will outperform ANY 
camero in this magazine. Mulli- lens options are available to 
exploit their superior performance. GM412 shown botiom 
GM410 shown lop. Prices are less c-mout lens 
GM412......$99, GM410.......$169 
C-MOUNT LENS OPTIONS: 
LOW LIGHT: 16mm, f1.6, 15° FOV..........$39ea. 
8mm, 1.3, 40° FOV .........$49ea. 
4mm, 1.4, 78° FOV ..........$49ea. 
4mm, 2.0, 80° FOV ........$24ea. 
6mm, £2.0, 60° FOV 
8mm, 2.0, 40° FOV . 
12mm, {2.0, 28° FOV 


NEW! Low Cost MICRO CAMERAS, 
143° CCD, 410 Lines Res,, 0.3 Lux rye 13; 
sens,, AGC, Auto Shutter. Pwr. from9 (gn 
to }2VDC @100mA, 250k PIXELS, Sid 
model, 4mm, 78° FOV lens, Pinhole, 
90° FOV. A real gloss lens. Both focus 
fromm 10mm to infinity, Std. NTSC video 
out. 1/2 ounce! SENSITIVE to IR. Size 
Std: 1.25°sq. x I'd. PH Is 0.670, 1.6M 
tong wiring hamess with connectors included. WARNING 
Don’ confuse these models with LOW RESOLUTION, HIGH 
LUX C-MOS CAMERAS. 
GM-1000A-STD......$59ea. 
GM-1000A-PH........$59ea. 


GM-1000A-CMNT..$59ea. 
Micro Lenses for GM1000 series 


2.5mm, 150°, FOV, 2.0 .....$22ea. 
8.0mm, 40°, FOV, £2.0....$22ea. 
4.3mm, 78°, FOV, £1.8....$22ea. 
6.0mm, 60°, FOV, £2.0....$22ea. 
5.0mm, 70°, FOV, PH.....$22ea. 


6V@12AH SEALED, RECHARGEABLE, 
New Panasonic, LCR6V12PI 
Tough to get at a discount Very 
} compact. Two top mounted 1/4" 
tosion connectors. Perfect for 
high drain projects. 
Size: 5.9L x3. 7Hx 19D 
2 for $20, or 10 for $89 


STANDARD: 


Write in 119 on Reader Service Card. 


Roller 
bearing slide with lead 
screw provides ultra precision 

and high load Gis nog 2 


in any orientation 
Specs - Max4T=66% @ 27°C, Max current, 3 Amps, Max voliage, 15.4V. For 
best efficiency and smatier heat sink, derate voltage and current to 75% 


$8ea. or 4 for $29 


HYGIENE ANALYSIS SYSTEM, A VERY UNIQUE DEVICE. 
Biotrace, Uni-Lite®XCEL, 
The Mos! Advanced, Stole Of The Art, 
» luminometer Available! Utilizing advanced 
photon counting techniques and stote of the art 
} electronics immediate field determination of 
+ contamination levels. This oward winning, PC- 
| compatible (RS232 cable and software nol 
included! system enables hygiene analysis with 
» test results to identify emerging trends. 
Developed by Biolrace’s tearn of engineers and 
tnicrobiologists, Uni-Lite@XCEL, used in 
conjunction with the Clean-Trace™ and Aqua- 
Trace™ (not supplied , is considered the mast 
odvonced rapid cleanliness testing system in the 
world. How Does The Uni-Lite@XCEL Work? 
Reagents are based on the measurement of 
adenosine triphosphate [ATP] - the energy 
molecule of all animal, vegetable, bocteria, 
yeast ond mould cells. Food residues are also 
tich in ATP ond provide nutrients for microorganisms to grow When ATP is brought into 
contoct with the firefly reagent luciferin/luciferase, a reaction takes place, which results in 
the production of light. This light is then measured in o Biolroce luminometer. Biotroce 
instruments simply measure this light output, The higher the hygiene risk present the more 
light is produced! Simply insert the sample, close the chamber and measure! Applications 
include: Determine the cleanliness of surloces in food and beverage plants, supermorkets, 
restourants etc. Monitor efficiency of biocides. Detect contamination in water samples in the 
paper and pulp industry, water reatment indusiry 
and other water opplications. Detect contamination 
in fiterable beverages. Corry ou! research projects 
System can be used with all Blotrace reagents such 
as the Clean-Trace™ rapid cleanliness test, the 
Aqua-Trace™ rapid water tesi, the Bev-Trace™ 
filerable beverage tes! ond any of the Multi-Troce™* 
kits. All available from Biotrace. Uni-Lite® XCEl’s 
Moin Features: * Simple operation « Data 
Manogement and Trend Anolysts « Multilingual « 
Lightweigh! « Windows® connectivity ¢ Easy to folio’ 
scroll screens. Display via an internal, 128 x 64 LCD, 
Hard copy vio an internal thermal printer. [Uses sid 
2.2° wide rolls) Easy menu driven operation vic only 
four buttons. Power required. external SVDC. System able 
fo use snap in, NICAD pock nol supplied Size: 6.25°W x 8 25°H x 4.4°D All accessories 
available from Biotrace Units are slightly used. Guaranteed to power up and initialize only 


We cannot warrant their biological performance. LTD. QTY. SPECIAL......$229EA. 


units 
ea. 


icd screen view 


NEW, GM960 TIME LAPSE VIDEO RECORDER 
finally a brand new, 4 head, T/L recorder with all the 
features at a price you can afford. Features: « Up to 
960 hours on o stondard 1-120 VHS tope ¢ 12 
dillerent modes for record and playbock * Audio 
recording in the 12H and 24H mode. * 30Day 
memory backup * Easy mode setting * On- screen 
menus * Auto-Repeal recording mode Serial of One-shot 
recording * Time, Date, speed, and Alarm indicators on screen. These deluxe units are front loading ond 


ore 14°W x 3.5°H x 12.2°D, NOVAC powered SALE, GM960-VCR ......$459ea. 


CO2, 120Watt CW, SEALED GLASS LASER HEADS 
Integral Hard Sealed Mirrors; NEW! 


High quality woler cooled heads. Were originally designed tor medical application. All models are similar in 
construction. Size of the model 103: 60°L x 3.2°diam., Model 160: 44°L x 3.2°diam. Model 135; 35°L x 3.2°diam 
Power requirement, mode! 103, 40KV trigger wilh 25KV @ 10 fo 30mo operating current. Model 160 and 135, 
3OKV trigger with 15-20KV @ 7 to 20mA operating current. These are not toys. They must conform to Class IV 
CDRH regulations when assembled into a functioning system. Perlect for engraving, cutting ond drilling most 
materials. Only three available. Only one 200W system, We don't expect any more 

Special 200W dual tube head with metal housing & dual power supplly.......$4395. 

Limited Quamtity.......100+Watts.....$1475., 35Watts.....$895. 


NEW! LCD COLOR, TFT, ACTIVE MATRIX DISPLAY 
Offers a super 5.6” VIEWABLE AREA, Pro System with Custom Case, 
BUILT- INT: 12V GEL CELL, all A/V cables and charger. Super Deal. 

Pro System with Custom Case, BUILT-IN 12V GEL CELL, all A/V cables & charger. Super Deal, Finally we found a 
unit with exceptional quality at an affordable price. Perfect as a portable, general purpose color monitor for 
standard NTSC color or B&W video systems. Fully compatible with all our 
cameras as well os Camcorders, VCR's eic. Periect as o rear view system with 
any video camera by virtue of its buill in, mirror image function. Completely 
enclosed unit has odjustments for color, contrast, brightness & volume, for it's 
internal stereo speakers! A 1/4 x 20 Tripod socket & a tilt down stand for table 
top viewing. Inputs include: audio (L&R) and video on sid. 1/8" mini jacks. 
External 12VDC on std, barrel connector. Specifications: 5.6", TFT active matrix 
LCD with 76.8K Pixels, CCFL backlight with 270cd/m Luminance, 500mW audio 
output available on sid. 1/8" jack. 12V@600mA powered, 50mV min. or sid. line 
level audio input. Size: 6.4°W x 5.25°H x 2.2D" First quality. Pro model includes: A luggage quality, cusiom 
made, padded cose, dual removable straps for shoulder and/or holding al waist level for hands free viewing 
Built into the case is o 12V Gel Cell, rechorgeable battery plus o complete set of A/V cables. AC power 
adapter, power switch & charger. GMTFT56-PRO $344ea. GMTFT56 Display only $299ea. 


| | 
| COD,\ON-LINE 
: E 603-668-249 
FAX: /603-644-782 s@resynitd4u.com 
300 BEDFORD STREET, MANCHESTER! NH 03101 
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Just about every 
popular electronic 
device these days 
can be operated with 
an IR (infrared) 
remote control. TV 
sets, high-end radios, 
and hi-fi sets, some 
lights, even many 
ceiling fans use IR 
remote controls. 


1 n the early days of consumer 
remote controls, light, ultra- 
sound, and radio signals were 

used, but they were too subject to 

unintended operation from interfer- 
ence. Light control — sometimes 
just a flashlight aimed at a photo- 
cell — had to be aimed at a shield- 
ed sensor or extraneous light would 
cause false operation. Sound had 
to be closely focussed and had 
short range, while radio signals 
could unknowingly trigger units in 
other rooms, and even travel to 
nearby homes. All these methods 
suffered from false triggering by 
random sources. 

Modern IR remote control 
transmitters produce a coded 
stream of pulses at about 38 
kiloHertz when a button is pressed. 
Since the IR receiver is designed to 
reject continuous light or non- 
coded light near this frequency, 
interference is minimized — 
although not completely eliminat- 
ed. It is still possible, when various 
IR-controlled devices are in the 
same room, for IR remote control 
signals to bounce off walls and 
unintentionally operate equipment 
that has identical pulse codes. 

The project we present here is 
simple, but useful. The “IR Remote 
Control Toggle Switch” is a sensi- 
tive IR pulse-code receiver that 
allows you to use most buttons on 
almost any IR remote control as 
the transmitter or “emitter.” When a 
pulse-coded IR signal is received 
(“detected”), the Toggle Switch 
relay closes, and when the next 
pulse-coded IR signal is received, 
the relay opens. This “toggle” 


A wall-plug transformer provides power to the Toggle Switch, and 
an AC plug provides power to the controlled external device. 
Virtually any regular IR remote control can be used. 


IR REMOTE CONTROL 
TOGGLE SWITCH 


allows you to turn any electrical 
device (up to 200 watts) that is 
plugged into the Toggle Switch ON 
and OFF from at least 20 feet 
away. 


Infrared Information 


Before going any further, 
“infrared” should be defined. The 
1931 CIE (Commission 
International De L’Eclairage) stan- 
dard observer chart in Figure 1 
(better known as the photoptic 
curve) shows the human eye’s 


The Toggle Switch circuit board and 
an AC socket can be neatly packaged 
in a Fuji slide box. 
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Build an 
Control Toggle Switch 


response to various wavelengths of 
light. The wavelengths are mea- 
sured in nanometers (10° meters). 

The shorter wavelengths, 
around 400 nanometers and less, 
are the ultraviolet range. At the 
other end of the curve, beyond 
about 750 nanometers, you'll find 
the infrared range, which extends 
up to about 20,000 nanometers. 
Typical inexpensive infrared emit- 
ters and detectors operate in the 
850 to 1,000 nanometer range, not 
visible to the human eye. 

You may also be interested in 


LIFVAC 


@’ 


emote 


by Fred Blechman 


the frequency of light. The general 
formula is f = C/A, where f is fre- 
quency in cycles per second 
(Hertz), C is the speed of light in 
meters per second, and J is the 
wavelength in meters. Since the 
speed of light is 300 x 10° meters 
per second, if you use C = 300, the 
frequency is calculated in 
MegaHertz. 

Using this f = 300/A formula, 
you'll find that red light (with a 
wavelength of about 650 nanome- 
ters) has a frequency of about 4.6 
x 10° MegaHertz, yellow-green light 


the end 


mounted in 
of the Fuji slide box. — 
A hot soldering iron 
neatly pokes holes 
to allow entry of the 
SVDC wall-plug 
transformer cord and 
an AC line cord. 


(about 570 nanometers) has a fre- 
quency of about 5.3 x 10° 
MegaHertz, and blue light (about 
475 nanometers) has a frequency 
of about 6.3 x 10° MegaHertz. 

In doing these calculations, pay 
attention to the exponents and val- 
ues of the measurements in 
nanoseconds and MegaHertz (nano 
is 10° and mega is 10° ). 


Project Description 


" If you would like to remotely 
turn on and off almost any electri- 
cal device from around 20 feet 
away, this will do the trick using 
almost any standard IR remote 
control transmitter. 

When any key on most remote 
controls is pressed, the toggle 
switch relay will operate, alternately 
opening and closing a set of con- 
tacts. If the device to be controlled 
uses above 200 watts or three 
amperes, you can use an external 
power relay for the switching. 

The power required to operate 
the toggle switch can be from 8 to 
12 volts DC, with a requirement of 
65 milliamperes when the relay is 
closed, so a typical 9V radio bat- 
tery would not last long. A larger 
battery, or a simple wall-plug 
transformer in this voltage range 
would be the proper choice for 
regular use. 


Circuit Operation 


The schematic of the IR 
remote control toggle switch is 
shown in Figure 2. The circuit 
may be broken up into four parts: 
power, detection, toggle, and relay. 

Power is regulated by zener 
diode Z1 and NPN transistor Q2 in 
combination with electrolytic 
capacitor C6, resistor R8, and 
capacitor C5. The regulated output 
at the emitter of Q2 is filtered from 
electrical “noise” by C1 and C4, 
and delivered to the IR module. 


The IR module is an NPN 
phototransistor designed to 
detect infrared signals; the 
incoming infrared light acts like 
a signal on the base lead. The 
lead directly connected to power 
can be considered the collector, 
the lead connected to ground 
would be the emitter, and the 
base is biased by resistor R1. 

The IR module “sees” a 
string of 38kHz remote control 
signals as a train of negative 
pulses, which are inverted to 
positive pulses by PNP transistor 
Q1. The positive pulses on the 
collector of Q1 at the top of 
resistor R3 charge capacitor C2 
via resistor R4 and diode D1, 
providing a single clocking 
pulse to integrated circuit IC1. 
Resistor R5 allows C2 to dis- 
charge between commands. 

Integrated circuit IC1 is a 
4013 dual D flip-flop of which 
only one section is used. If 
DATA pin 5 is grounded, a posi- 
tive pulse to CLK pin 3 makes 
pin 2 positive. Capacitor C3 
charges through resistor R6 
making DATA pin 5 positive. 
With the next clocking pulse, 
pin 2 goes to ground, C3 dis- 
charges, the pin 5 DATA line goes 
to ground, and the sequence is 
ready to repeat. 

When pin 2 of IC1 goes posi- 
tive, this voltage passes through 
current-limiting resistor R7 and 
forces NPN transistor Q3 into con- 
duction. This effectively places 
the cathode of the LED and the 
coil of the relay at ground, so the 
relay contacts close and the LED 
lights. Resistor R9 limits the cur- 
rent through the LED, and diode 
D2 prevents damage to Q3 when 
the relay coil is de-energized. 

So, to summarize, this is what 


Figure 2 — IR Remote Control Toggle Switch Schematic 
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happens. When a remote control 
signal is detected by the IR mod- 
ule, IC1 receives a clocking signal 
that changes the state of its out- 
put pin 2. This, in turn, either 
turns on or releases the relay. Any 
external device is therefore 
switched on or off by the relay 
contacts. 


Construction 


Although this project can be 
built from available parts, it is cer- 
tainly easier to build — and more 
likely to work — if built from the 
kit offered in the Parts List. This 


Figure 1 — 
Commission 
Internationale 
De L’Eclairage 
(CIE) Human 
Eye Response 
Curve 


kit, made in China for 
RadioShack.com (formerly 
TechAmerica) includes some of 
the harder-to-find parts and an 
etched, drilled, and silkscreened 
printed circuit board. The printed 
circuit layout is shown in Figure 3, 
and the parts layout using this 
board is shown in Figure 4. 
Some of the parts shown in 
the kit parts list are not exactly 
standard. Transistors Q1, Q2, and 
Q3 can be replaced with common 
NPN 2N3904 and PNP 2N3906 
transistors. The relay in the kit has 
a 200 ohm coil with three amp 
contacts, but any relay that oper- 


REMARK: 
VCC PIN 14 
GND PIN 7 
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ates at six volts DC should do. 

The big mystery is the IR 
module, which appears to be simi- 
lar to a QT Optoelectronics logic 
detector, Digi-Key Part Number 
QSE156QT-ND. Other similar 
three-lead photo detectors, such 
as the RadioShack.com L14G3 
phototransistor (Catalog #90- 
6961), should also work. 

Assuming you are building 
the kit, locate the parts as shown 
in Figure 4, and follow the normal 
precautions for soldering and part 
orientation for the transistors, IR 
module, diodes, electrolytic 
capacitors, and LED. The integrat- 
ed circuit, IC1, should be placed 
in a socket, as supplied with the 
kit, in case you destroy it during 
testing. And be sure IC1 is 
plugged into the socket properly, 
and facing the right way. The 
small instruction manual that 
comes with the kit is adequate, 
and includes some operating and 
troubleshooting hints. 


Testing and Using the 
Toggle Switch 


After carefully checking that 


Figure 3 — Toggle Switch Printed Circuit 


Board Layout 


Figure 4 — Printed Circuit Board Parts Layout 


SEMICONDUCTORS 
IC1 — 4013 Double D Flip-Flop 


all parts are properly oriented, use 
a standard (carbon or alkaline) 9V 
battery for testing. Be sure to 
observe input polarity or some 
parts may be destroyed! (It 
happened to us!) 

When the battery is first con- 


_nected, you should hear the click 


of the relay closing, and the LED 
should light, since the initial cur- 
rent surge makes pin 2 of IC1 
positive. Now any IR remote sig- 
nal should make the LED go out 
and the relay release. Each time a 
remote button is pushed, the LED 
(and relay) should change state. 

However, be aware that some 
IR remote control buttons are 
inactive in certain operational 
modes. This is particularly true of 
the 3-in-1 or 4in-1 multi-function 
remotes that control many 
devices. Most keys will work, but if 
one doesn't, try another. We tried 
several remotes, and only found a 
rare key that did not operate the 
IR toggle switch. 

Once you've verified proper 
operation, plan on using the tog- 
gle switch with external power 
from a 9 or 12VDC wall plug 
transformer. That way, when the 
relay is closed 
for a long time 
and the power 
requirement is 
about 65 mil- 
liamperes, it 
won't drain the 
battery. You'll be 
connecting the 
NO (normally 
open) relay con- 
tacts to act as a 
switch for an 
external device. 

Plug the tog- 
gle switch AC 
line cord into 
117VAC, plug 
the DC wall 
transformer into 
power, and plug 
the device to be 
controlled (with 
its power switch 


D1 — 1N4148 general-purpose small-signal switching diode 
D2 — 1N4001 50-volt 1-amp silicon rectifier diode 


LED — Light-emitting diode 


Z1 — 1N5232B or equivalent 5.6 volt 500mW zener diode 


IR Module — See text 


Q1 — 2SA1015 PNP silicon transistor or equivalent (see text) 
Q2, Q3 — 2SA1959 NPN silicon transistor or equivalent (see text) 


RESISTORS 


(All resistors are 1/4-watt 5% units.) 


R1, R2, R4, R6 — 27,000 ohm 
R7, R9 — 4,700 ohm 

R3 — 100,000 ohm 

R5— 1 megohm 

R8 — 680 ohm 


CAPACITORS 
C1, C2, C5 — 


0.1+1F, 50-WVDC, ceramic disc 
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ON) into the toggle switch socket, 
and you're all ready to go! 

Be aware that if the device 
you are controlling with the toggle 
switch is near another IR remote 
controlled device, the toggle 
switch — which responds to a 
broad range of IR pulse codes — 
may be operated by any “invisi- 
ble” IR beam bouncing off a wall 
or ceiling. 


Troubleshooting 


What if the LED does not go 
on and off, and the relay doesn’t 
click? First, make sure the IR 
remote control is operating! Next 
check the toggle switch part ori- 
entation and solder joints. Check 
the input and regulated voltages; 
the voltage at the emitter of Q2 
should be around five volts. 

Still no joy? Start with the out- 
put and go back through the cir- 
cuit. To check the LED and relay, 
use a clip lead and touch the 
cathode of the LED to ground; it 
should light and the relay should 
click whenever you touch ground. 

To check the operation of IC1 
and Q3, use a clip lead and touch 
the collector of Q1 to the positive 
side of C4. This should cause IC1 
to toggle the relay and LED. Be 
aware that IC] may appear errat- 
ic, since your clip lead is not 
“debounced” and may generate 
several positive clocking voltages 
every time it is touched to the col- 
lector of Q1. 


the LED “AC 
ON” light. 


If these tests fail, you have 
narrowed the search. If they pass, 
about the only likely suspects 
remaining would be the IR module 
or Q1. Bear in mind that the most 
common causes of failure in kit 
or home-built projects are bad sol- 
der joints and reversed-oriented 
parts. 


Packaging 


We installed the toggle switch 
in a Fuji slide box — a small black 
box made of thin easy-to-cut plas- 
tic, and usually available at photo 
stores. We mounted a 117VAC 
socket at one end, with a stan- 
dard line cord connected to the 
socket through the normally open 
contacts of the relay. 

With the line cord plugged 
into a regular wall socket, every 
time the relay closes, AC power is 
supplied to anything plugged into 
the toggle switch socket. We also 
brought in the leads from a 9VDC 
wall plug transformer and con- 
nected them to the plus and 
minus input terminals of the tog- 
gle switch. 

At the other end of the box, 
we made two holes (with a hot sol- 
dering iron tip). One was for the 
photodetector to look through, 
and the other for the LED. The fin- 
ished project was labeled using 
inverse lettering (white on black 
background) made with a comput- 
er desktop publishing program. 
NV 


PARTS LIST FOR THE IR REMOTE 
CONTROL TOGGLE SWITCH 


C3, C4, C6 — 47-uF, 35-WVDC, electrolytic 


ADDITIONAL PARTS AND MATERIALS 


Relay — See text 


IC socket, wire, solder, printed circuit board or materials, AC socket, and a 


Fuji slide box or equivalent. 


Note: A TechAmerica kit of all required parts, including the printed circuit 
board, is available as Catalog Number 990-0201 for $12.95 from 
Radioshack.com (P.O, Box 1981, Fort Worth, TX 76101-1981), 1-800-843- 
7422, or online at www. radioshack.com. There is no minimum order or 
small-order surcharge, and Continental USA ground shipping for this item 


is only $3.00. 


CANADA - ONTARIO - CARP - Hamfest. Carp 
Agricultural Fairgrounds, 3970 Carp Rd. 10am- 
ipm. Talk-in: VE2CRA 146.940-. The Ottawa 
ARC, Inc., Greg Danyichenko VE3YTZ, 613-236- 
9291. E-Mail: fleamarket@oarc.net 

Web: http://oarc.net/fleamarket 

NM - ALAMOGORDO - Hamfest. Alamogordo 
ARC, Larry Moore WA5UNO, 505-437-0145. 
E-Mail: n9cqoxstitch@netmdc.com 

PA - UNIONTOWN - Hamfest. Uniontown ARC, 
Carl Chuprinko WA3HQK, 304-594-3779 

TX - SOLPHUR SPRINGS - Hamfest. Hopkins 
County ARC, Steve Heller WAOCPP, 903-945- 
3659. E-Mail: steve@steveheller.com 

Web: http://www.qsl.net/here 


NC - SHELBY - Hamfest. Cleveland County 
Fairgrounds, US Hwy. 74. Shelby ARC, John 
Ledford W4JL, 704-482-4507. 

E-Mail: w4jl@shelby.net 

Web: http://www.shelby.net/n4fan 


AR - MENA - Hamfest. Queen Wilhelmina State 
Park, Hwy. 88. Queen Wilhelmina Hamfest Assn., 
Charlotte Lee KC5DOR, 870-642-7656 or 870- 
642-2234 ext. 107. Email: cbee48@iwon.com 


AR - MOUNTAIN HOME - Hamfest. Twin Lakes 
ARC, Miles Waldron N5QMI, 870-492-4466. 
E-Mail: mpwaldron@centurytel.net 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

IN - SPENCER - Hamfest. Owen County ARA, 
Kathryn Smith K9INU, 812-829-2140 

KY - LOUISVILLE - State Convention. Bullitt 
County Fairgrounds. 8am-5pm. FCC exams. 
Greater Louisville Hamfest Assn., Herbert Rowe 
W4WOQD, 812-294-4905. E-Mail: wd4ixl@juno.com 
Web: hitp://www.thepoint.net/~glha/ 

MI - GRAYLING - Hamfest. Hanson Hills 
Recreation Area, 7601 Old Lake Rd. 8am-12pm. 
VE Testing. Talk-in: 145.13. ARA of Hansen Hills, 
John Schultz N8YSS, 517-348-4966. 

E-Mail: jschultz@i2k.net 

Web; http://www.arahh.org/swapshop.htm! 

MN - RUSH CITY - Hamfest. East Central MN 
ARC, Larry Jilek KAOMEN, 320-358-4205. 
E-Mail: j@ecenet.com 

NY - BALLSTON SPA - Hamfest. Saratoga 
County Fairgrounds. 7am-3pm. VE Testing. Talk- 
in: 146.40/147.00 and 147.84/147.24. Saratoga 
County RACES Assn. Inc., Darlene Lake N2XQG, 
518-587-2385. E-Mail: lake@capital.net 

Web: http://www.capital.net/users/lake 

WA - GRAHAM - Hamfest. RC of Tacoma, Roger 
Terwilliger WA7ANJ, 253-475-4293. 

E-Mail: rtwig@worldnet.att.net 

Web: http://www.w7dk.org 


FL - MELBOURNE - Hamfest. Platinum Coast 
ARS, Tim Madden KI4TG, 321-724-9339. 
odin beaten ie org 


MA - SOUTH DARTMOUTH - Hamfest. 
Southeastern MA ARA, Bill Miller K1IBR, 508-996- 
2969. E-Mail: billmiller@netzero.net 

NY - BETHPAGE - Hamfest. Briarcliffe College, 
1055 Stewart Ave. 8:30am-2pm. VE testing. Talk- 
in: W2VL 146.85 repeater (136.5 PL). Long Island 
Mobile ARC, Ed Muro KC2AYC, 516-520-9311. 
E-Mail: hamfest@limarc.org 

Web: http://www.limarc.org 

OH - FINDLAY - Hamfest. Hancock County 
Fairgrounds. Talk-in: 147.15+, 444.15+. Findlay 
ARC, Bill Kelsey N8ET, 419-423-4604. 

E-Mail: kanga@bright.net Web: 
http://www.bright.net/~kanga/w8ft/hamfest.html! 
PA - BUTLER - Hamfest. Butler Farm Show 
Grounds. Talk-in: 147.360 +600. Butler County 
ARA, Gerald Wetzel, W3DMB, 724-282-6777. 
Email; w3dmb@arti.net 

Web: ci hn ola Stn bomen 


iL. PEORIA - Hembest. ae Gaitens; 6am- 
4pm. FCC Exams. Talk-in: 147.075+, 53.990 
(-1.7), and 146.76(-). Peoria Area ARC, Ron 
Morgan KBONW, 309-692-3378 or 309-694-2469. 
E-Mail: aptenaio’ com 


AR- LITTLE ROCK - Hamfest. North Little Rock 
Community Center, 2700 North Willow St. Talk-in: 
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146.940., 444.200+ (114.8 PL). CAREN, Scott 
Derden K5SCD, 501-258-1881. 

E-Mail: k5scd@arr.net 

Web; http://carenclub.webjump,com 

CA - SANTA ROSA - Hamfest. Lewis Adult 
Education Center, Corner of Lewis Rd. and 
Lomitas Ave. VE Session. Sonoma County RAs, 
Inc., Rick Reiner K6ZWB, 707-575-4455. 

Web: http://www.cdsinet/scra/ 

GA - DALLAS - Hamfest. Paulding Meadows 
Park. 8am-2pm. Talk-in: 146.895+ 77Hz, 224.700-. 
Paulding County ARC, Inc., Bill Houston 
WD4LUQ, 770-445-9191. 

E-Mail: Bhouston@worldnet.att.net 

Web: http://www.pauldingarc.com/ 

IL - ROLLING MEADOWS - Convention. Holiday 
Inn Holidome, 3405 Algonquin Rd. Northern IL 
DX Assn., Bill Smith WSVA, 847-945-1564. 
Email: w9va@aol.com 

Web: http://www.qth.com/w9dxcc 

MI - GRAND RAPIDS/CALEDONIA - Hamfest. 
9757 Duncan Lk. Ave. 8am-Ipm, VE Exams. 
Talk-in: 147.260/R, CTCSS 94.8 Hz or 146.52 
simplex. Grand Rapids ARA, Lowell ARC, & Mi 
ARA, Lee Burgess W8MLB, 616-458-9297, E-Mail: 
hamfest@w8dc.org Web: http://www.w8dc.org 
NY - HAMBURG - Western NY ARRL Section 
Convention. Erie County Fairgrounds, Rt. 62. 
8:30am-4:30pm. Harold Smith K2HC, 716-424- 
7184 E-Mail: info@buffalohamfest.org 

Web: http://www.buffalohamfest.org 

NY - WHITE PLAINS - Hudson Division 
Convention. Westchester County Center. 8am- 
2pm. Talk-in:; 147.06 PL 114.8. Westchester 
Emergency Communications Assn., Thomas 
Raffaelli WB2NHC, 914-741-6606. 

E-Mail: wh2nhc@weca.org 

Web: http://www.hudsonconvention.org 

PA - BARTONSVILLE - Hamfest. Eastern 
Pennsylvania ARA, Tim Campson N3TIM, 570- 
839-3083 

PA - SCHNECKSVILLE - Hamfest. Schnecksville 
Fire Dept. Talk-in: 146.70 (PL151.4)/R, 444.90 
(PL151.4)/R. The Delaware Lehigh ARC, Inc., Carl 
Seier, 610-261-0403. E-Mail: aa3ix@arri.net Web: 
http://www.kutztown.edu/faculty /chuk/dlarc 

RI - FORESTDALE (NORTH SMITHFIELD) - 
Hamfest. Rhode Island Amateur FM Repeater 
Service, Rick Fairweather KIKYI, 401-725-7507. 
ona: Ae tate 


AK- ANCHORAGE - State Convention. Ben 
Boeke Indoor Ice Arena. Sat; 10am-5pm, Sun: 
10am-3pm. VEC Exams. Anchorage ARC, John 
Bury KL7QZ, 907-349-8754. E-Mail: bury@gci.net 
Web: http://k 17aa.akconnect.com 


CT - NEWTOWN - Hamfest. Edmond Town Hall, 
Rt. 6. 9am-2pm. Talk-in: 146.67(-) PL 100. 
Candlewood ARA, Seab Lyon AAIMY, 914-831- 
3124, E-Mail: sslyon@att.net 

MA - CAMBRIDGE - Flea at MIT. Albany and 
Main Sts. 9am-2pm. Talk-in: 146.52 & 
449.725/444.725 W1XM/R PL 114.8 (2A). Nick 
Altenbernd KAIMQX, 617-253-3776 (9-5). Web: 
http://web.mit.edu/w1mx/www/swapfest.htm! 
OH - CINCINNATI - Hamfest. Kolping Center. 
8am-ipm. VE exams. Talk-in: 146.68-. Greater 
Cincinnati ARA, Jim Weaver K8JE, 513-459-0142. 
E-Mail: k8je@arrl.net 

PA - YORK - Hamfest. York County Vo-Tech 
School. VEC testing. York Hamfest Foundation, 
John Shaffer W3SST, 717-764-8193 or 717-764- 
4805. E-Mail: w3sst@yorkhamfest.org 

Web: http://www.yorkhamfest.org 


COMPUTER SHOWS 


AGI rig atsie 317-299-8827. 
E-Mail: info@a ishows.com 
http: Vitae shows.com 


Blue Star Productions 
612-788-1901. 
http://www.supercomputersale.com 


Computers And You, 734-283-1754. 
www.a l-supercomputersales.com 


Com Central Shows 

847-412-1900 & 1-888-296-6066. 
E-Mail: compcent@megsinet.net 
www.computercentral. s.com 


uter Country Expo 
B47 coo 0811 Webey Wwww.ccxpo.com 


Five Star Productions 
810-379-3333. E-Mail: jeff@fivestar 
www.fivestarshows.com 
£ fegunten Productions 


E-Mail: Ser tapoebirg: tds.net 
georgiamountain.com 


Gibraltar Trade Center, Inc. 
734-287-2000. Taylor, MI. 

E-Mail: taylor@gibraltartrade: com 
www.gibraltartrade.com 


AK - FAIRBANKS - Hamfest. Arctic ARC, Jim 
Movius KL7JM, 907-452-6347. E-Mail: 
ajmovius@gci.net Web: http://www.mosquiton 
et.com/~fbrown/OOhamfest.htm 

AR - BENTONVILLE - Hamfest. Shirley Harris 
KC5RDU, 622 Hickman Dr., Pea Ridge, AR 72751 
ME - LINCOLN - Hamfest. Ella Burr School. VE 
Testing. Bagley ARC, Max Soucia NIKGS, 207- 
564-8943. E-Mail: nlkgs@arri.net 

NY - MARGARETVILLE - Hamfest. Behind the 
A&P. VE Exams. Talk-in: 146.520 simplex, 
146.985-, 449.125. Margaretville ARC, Lester 
Bourke KB2DCE, 914-586-3186 or 914-586-2324, 
E-Mail: bourke@catskill.net 

Web: http://www.catskill.net/marc 

TX - WEBSTER - Hamfest. Webster Civic Center. 
8am-3pm. Talk-in: 442.750+, 146.64-. Clear Lake 
ARC, Kyle Swarts KD5HQD, 713-666-5854. 
E-Mail; kd5hqd@mindspring.com 

Web: http://www.clarc,org/swapfest.htm 

WA - WALLA WALLA - Hamfest. Walla Walla 
ARC, Mary Hayter KC7PNE, 509-522-5227. 
a ui zemeri net 


iL- GRAYSLAKE - Hamfest. PM reset 
Fairgrounds, Rts. 45 & 120. Sat: 8am-4pm, Sun: 
8am-3pm. VEC Testing. Talk-in: 146.16/76 MHz 
(107.2 Hz PL). Chicago FM Club, Mike Brost 
WASQFTS, 708-457-0966. E-Mail: mbrost@cin.net 
Web: http://www.chicagofmclub.org 
VA - VIRGINIA BEACH - Roanoke Division 
Convention. Virginia Beach Pavilion. Sat: 9am- 
5pm, Sun: 9am-4pm, Talk-in: 146.970. Tidewater 
Radio Conventions, Art Thiemens AA4AT, 757- 
484-2857. E-Mail: aa4at@arri.net 
Web: http: L/aww vehenwestcom 
vi ° ae ~~ ay 


cA. VENTURA - Hamfest. hea Verde Park 
(Redwood Glen Area). 9am-4pm. Talk-in: 146.880 
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Northern Computer Shows 


603-272-5008. 


Gibraltar Trade Center, Inc. 
810-465-6440. Mt. Clemens, MI. 
E-Mail; mtclemens@gibraltartrade.com 
www.gibraltartrade.com 


KGP Productions 
1-800-631-0062, 732-297-2526. 
E-Mail: kgp@mail.com 


MarketPro, Inc., 201-825-2229, 
http://www.marketpro.com 


MarketPro, Inc., 301-984-0880. 
E-Mail: md@marketpro.com 
http://marketpro.com 


Narisaam Computer Show 
770-663-0983. 

E-Mail: narisaam@aol.com 

Web: http://www.shownsale.com 


978-744-8440. 
E-Mail: inquiries@ncshows.com 
Web: ncshows.com 


Peter Trapp Computer Shows 
Web: www.petertrapp.com 


PL 127.3, Ventura County ARC, Poinsettia ARC, & 
SMRA 6 Meter Group, George Kreider KN6LA, 
805-388-2488, E-Mail: kn6la@vcnet.com 

Web: http://www.jetlink.net/~ko6oy/barbq.-html 
FL - NEW PORT RICHEY - Hamfest. New Port 
Richey Recreational Center, 6630 Van Buren Rd. 
9am-3pm. Suncoast ARC, Ron Wright N9EE, 727- 
376-6575. E-Mail: n9ee@akos.net 

MD - BOWIE - Hamfest. Prince George's Stadium. 
VEC testing. Talk-in: 147.105, 146.529. FAR, Dan 
Blasberg KA8YPY, 301-345-7381, 

E-Mail: Blasberg@Bellatlantic.net 

Web: http://www.amateurradio-far.org 

NY - YONKERS - Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053. 

E-Mail: wb2siq@juno.com 

Web: http://www.metro70cmnetwork.com 

OH - CLEVELAND - Hamfest. 8am-2pm. VE 
exams. Talk-in: 146.73/R PL 110.9. Hamfest Assn. 
of Cleveland, Ron Nichols N8LZA, 1-800-CLE- 
FEST or 216-999-7388. 

a pet rts org Web: Se betabe hac. a 


cena ONTARIO - OAKVILLE - RadioFest 
2000. Monte Carlo Inn, 374 S. Service Rd, Ontario 
DX Assn., Brian Smith. E-Mail: odxa@com 
puserve.com Web: hitp://www.odxa.on.ca 

PA - TREVOSE - Convention. The Holiday Inn 
Select, 4700 Street Rd. Mt. Airy VHF Radio Club, 


John Sortor KB3XG, 610-584-2489. 
E-Mail: johnkb3xg@aol,com 
Web: hitp: //www.ij. net/packrats: 


fez: 


FL- DAYTONA BEACH - Hamfest. Daytona 
Beach ARA, Gerry Skinner K4LVZ, 904-673-0197. 
Web: http://dbara.org 
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NY - HORSEHEADS - Hamfest. Chemung 
County Fairgrounds. 6am-3pm. FCC exams. Talk- 
in: 146.70- 444.20. ARAST, Dave Lewis, 607-589- 
7636. E-Mail: info@arast.org, hamfest@arast.org, 
or winterfest@arast.org 

SD - SIOUX FALLS - Hamfest. Old National 
Guard Armory, Sioux Empire Fairgrounds. VE 
Testing. Talk-in: 146.895, Sioux Empire ARC, Will 
Gravning KEOZ, 605-647-2606. E-Mail: 
gravning@iw.net Web: http://www.qsl.net/wOzwy 


OCTOBER 2000 


RIES ae ae 


IA - WEST LIBERTY - Hamfest. Muscatine 


County Fairgrounds, VE Exams, Talk-in: 
146.31/91, 146.25/85, 146.52 local. Muscatine 
ARC & IA City ARC, Steve Fowler KASAQR, 309- 
537-3678, E-Mail: sfowler@winco.net 

Web: http://www.qsl.net/kcOaqs/hamfest.html 
IL - DECATGR - Hamfest. Cenois ARC, Spencer 
Carter NOLVW, 217-692-2460. E-Mail: 
n9ivw@msn.com Web: http://members.trip 
od.com/btdad/hamfest_y2k.html 

IN - BEDFORD - Hamfest, Lawrence County 4-H 
Fairgrounds. Hoosier Hills Ham Club, John 
Scheiwe KB9LTI, 812-279-0050. 

E-Mail: chairman@hoosierhillshamfest.org 

Web: http://www.hoosierhillshamfest.org 

PA - WRIGHTSTOWN - Hamfest. Middletown 


PIC Real-time ‘Emulator’ 
and Programmer for 


Introducing (ce I Ce IC D = Debugger 


+ Programmer 
+ Demo Board = $159 


PB-87X probe for 


RICE17A now shipping 


supports 16F87x, 16C66/67/ 


Featuring on-the fly data capture break with 2-level trigger 
and pass count support, stop watch function and real-time 
data bus capture - complete system for $775 


Full-feature, real-time RICE17A 
Emulator System, from $595 


64K program memory, 32K trace 
12-clip extemal probe - break input, 
break output, trigger output, 8 logic 
traces and ground 

Source level debugging 

Unlimited software breakpoints and 
trigger points 

New PB-87x probe provides on-the-fly 
data break with 2-level trigger and pass 
count, stopwatch and databus capture 
Supports PIC12/16/17 

Low voltage emulation 

Self-diagnostic test board 

Optional PIC Time Stamp for $59 


Single Socket PIC Programmers and 
Adapters 


PGMIEN supports all PIC12/14/16 
PGM17 supports all PIC17 
One 40-pin ZIF socket for all DIP parts 


Optional surface mount sockets for all package types 


which are compatible with all PIC programmers 


Emulation headers in SOIC, PLCC and QFP packages 


Win 95/98/NT hosting software 
DOS software for PGM17 


Advanced TransdAtA 


14330 Midway, #128, Dallas, Texas 
Tel 972.980.2667 Fax 972.980.2937 
Email: atc1 @ix.netcom.com 


Grange Fairgrounds, Penns Park Rd. Pack Rats, 
Joe Keer KU3T, E-Mail: ku3t@amsat.org Web: 
http://www.ij.net/packrats 

WA - CHEHALIS - Hamfest. The Southwest 
Washington Fairgrounds. Talk-in: 147.06+ PL 
110.9, 146.46 simplex, Chehalis Valley ARS, 
James Kruger KK7AB, 360-748-1930. 

E-Mail: teaser@localaccess.com 


Web: Be Vn alae coe enon overs 


NH - ROCHESTER - - Hamfest: Ferorounds: Hoss 
Traders, Joe Demaso KIRQG, 207-469-3492. 
E-Mail: k lrqg@aol.com 

Web: hitp://www.qsl.net/k Irqg 


For PIC16F87X and emulates most PIC16C6X/7X 
In-circuit run-time debugging 

Real-time code execution 

High speed parallel port interface 

Built-in device programmer 

2.5V to 6.0V operating range 

One level real-time breakpoint 

Two extemal break inputs 

Conditional animation break 

Run, step, run to Cursor, etc. 

Operating frequencies from 32khz to 20mhz 

Runs under PICICD IDE (Win 95/98/2000NT) or 
MPLAB™ (Win 95/98) 

M677 e Source level and symbolic debugging 

Software animation trace captures 3 user-defined 
variables in addition to opcode, W, STATUS, FSR 
registers and corresponding instructions 

Comes with ICD Debug module, demo board, 40-pin 
and 28-pin emulator headers, cable, power adapter, 
IDE software and printed user s guide 


Stand Alone Gang 
Programmer from $900 


e New flash based firmware makes 
new device support a snap 
Production quality 8-gang 
programmer for PIC, SX, ST6 
and more 
Approved by IC manufacturers 
Stand-alone chip duplication 
LCD and LEDs display program 
functions and results 
Codes reside securely in 
EEPROM of contro! module 
Custom all programming voltages 
in 0.1v increments 


Visit the Ultimate Source for PIC Tools at 


www.adv-transdata.com 
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AZ - SCOTTSDALE - Southwestern Div. 
Convention. Ramada Inn Valley Ho, 6850 Main St. 
Scottsdale ARC, Walt Schuknecht N7IZM, 480- 
947-0338. E-Mail: n7izm@arri.net Web: 
http;//www.w7asc.org/swde2000 

OK - BROKEN ARROW - Hamfest. Broken Arrow 
ARC, Joe Horn KC5VPO, 918-451-0028. 


FL - ORLANDO - Hamfest. Bahia Temple, 2300 
Prembrook Dr. Talk-in: 147.390. Ed KY4E, 407- 
660-0936. E-Mail: ky4e@excite.com 
MO - WARRENSBGORG - Hamfest. Warrensburg 
Area ARC, Denise Haye NOPVS, 816-697-3426. 
E-Mail: we0g@microlink.net 
Web: http://www.call.to/waarci 
NJ - TEANECK - Hamfest. Fairleigh Dickinson 
University. 8am-2pm. FCC Exams. Talk-in: 
146.19/79 and 146,52 simplex. Bergen ARA, Jim 
Joyce K2ZO, 201-664-6725. 
E-Mail: jjjoyce@cybernex.net 
Web: http://www.bara.org 
PA - LANCASTER COUNTY - Hamfest. West 
Earl Community Park, Rt. 772. 8am-2pm. Talk-in: 
147.015 PL 118.8. Red Rose Repeater Assn., Pat 
Bouder KA3FGH, 717-626-7539. 
E-Mail: rbouder-pat@redrose.net 
OCTOBER 8 a 
ct - WALLINGFORD - State Convention. 
Mountainside Special Event Facility. 9am-3pm. 
Talk-in: 147.36/96. Nutmeg Hamfest Alliance, 
Gordon Barker K1BIY, 860-342-3258. E-Mail: 
kl biy@juno.com 
Web: http://www.qsl.net/nutmeghamfest 
MD - WEST FRIENDSHIP - Hamfest. Columbia 
ARA, Randy Krenz N3HFK, 410-796-2587. 
E-Mail: n3hfk@arri.net 
Web: http://www.qsl.net/cara 
MI - DIMONDALE - Hamfest. The Summit, 9410 
Davis Hwy. 8am-2pm. VE testing. Talkin: 145.390 
(-600) and 146.520, Central MI ARC & Lansing 
Civil Defense Repeater Assn., J. Ervin Bates 
WS8ERV, 517-676-2710. E-Mail: w8erv@arri.net 
Web: http://www.qsl.net/CMARC/hamfair,html 
OH - MEDINA - Hamfest. National Guard Armory, 
920 Lafayette Rd. 8am-2pm. Medina Two Meter 
Group, Michael Rubaszewski N8TZY, 330-273- 
1519. E-Mail: n8tzy@webcombo.net 
Web: Ser / aww qsi.net/m2m 
e Ee OCTOBER. 13-14 — 5 2 3a eee | 
FL - WALDO - Hamfest. Dixieland Music Park. 
Talk-in: 145.150-. Bradford Area ARC, John 
Bradley KU4AY, 904-782-1185. 
E-Mail: jbradley@techcomm.net Web: 
itp: / hererws angelfire.com/fl/arcba/index. sll 
Ts poetomen ta: aes 
CA- -FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
FL - TAMPA - Hamfest. Egypt Temple Complex, 
4050 Dana Shores Dr. 8am-5Spm. Talk-in: 
146.940, Egypt Shrine Temple AR, Jay Strom 
K9BSL, 727-822-9107. E-Mail: kK9bsI@juno.com 
GA - AUGUSTA - Hamfest. Westside High 
School. 9am-3pm, Talk-in: 145,490, ARC of 
Augusta, Henry KN4AV, 706-793-1625. Email: 
kn4av@bellsouth.net or w4dv@arri.net 
MT - BOZEMAN - Hamfest. Gallatin Ham RC, 
Don Wilson KC7EWZ, 406-586-6659. 
E-Mail: nandon@men,net 
ND - GRAND FORKS - Hamfest. Forks ARC, 
Steve DuFault KBOQQE, 218-281-7875. 
E-Mail: kbOqqe@rrv.net 
NJ - LEONARDO - Hamfest. Croydon Hall, VE 
testing. Talk-in: 145.485 -6, 151.4. Garden State 
ARA, Mario Sellitti N2PVP, 732-787-7184. 
E-Mail: gsara@arr.net 
Web: http://www.monmouth.com/-gsara 
TX - DENTON - North Texas Section Convention. 
Denton Civic Center, 321 E. McKinney St. 7am- 
3pm. Talk-in: 146.92 (PL 110.9). Denton County 
ARA, William Spradling WA5I, 817-441-1170. 
E-Mail: wa5i@aol.com 
Web: http://www.dmathis@Isic.net 
VA - STAFFORD - Hamfest. Mt, Ararat Baptist 
Church parking lot. 8am-3pm. Talk-in: 145.27. 
Stafford ARA, Richard Diddams KF6UTH, 540- 
657-8322. E-Mail: rididdams@earthlink.net 
Web: hitp://www.n4nw.org 
WA - BREMERTON - Hamfest. County 
Fairgrounds, President's Hall, NW corner of 
Fairgrounds Rd. at Nels Nelson Rd. 9am-2pm. 
Talk-in: 146.620- 103.5, 146.520 simplex. North 
Kitsap ARC, Susan Johnson AB7MD, 360-697- 
9379. E-Mail: nkarc@yahoo.com 
pubs http://www. slivertink. net/nkare 


sa rey 
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so 
MA - CAMBRIDGE - Flea at MIT. Albany and 
Main Sts. 9am-2pm. Talk-in: 146.52 & 
449.725/444.725 W1XM/R PL 114.8 (2A). Nick 
Altenbernd KAIMQX, 617-253-3776 (9-5). Web: 
http://web.mit.edu/w 1mx/www/swapfest.html 
MI - KALAMAZOO - Hamfest. Kalamazoo 
County Fairgrounds. VE Testing. Talk-in: 147.040. 


Euenie CALENDAR 


Kalamazoo ARC & Southwest Michigan AR Team, 
Charlie Burgstahler K8BLO. 

E-Mail: charlieb@netlink.net 

Web: http://www.qsl.net/k8blo/hamfest.htm 

NY - QUEENS - Hamfest. NY Hall of Science 
parking lot, Flushing Meadow Corona Park, 47-01 
11 1th St, VE exams. Talk-in: 444,200 repeat, PL 
136.5, 146.52 simplex. The Hall of Science ARC, 
Stephen Greenbaum WB2KDG, 718-898-5599, 
eves only, E-Mail; WB2KDG@Bigfoot.com or Andy 
Borrok N2TZX, 718-291-2561. E-Mail: 
N2TZX@webspan.net 

OH - ASHLAND - Hamfest. Ashland Area ARC, 
David Fike N8UCA, 419-289-1082. 

E-Mail: aaarc@neo.rr.com 

OH - LIMA - Hamfest. Northwest Ohio ARC, Greg 
Schwark N8WBD, 419-647-6321 or 419-647-5127. 
E-Mail: gas1950@aol. com 


it Se ee aan ee 
CA- CONCORD - ‘Pacific Division Coenenilon: 
Sheraton Concord (Airport) Hotel. Mt. Diablo 
ARC, Terry Matzkin KE6WRE, 925-820-5848. 
Web: http://www.pacificon.org 
Ms ae yee i BY AEE: 


CT - WATERFORD - Auction. Senior Citizens 
Center, Waterford Municipal Complex, Rt. 85. 
Talk-in; 146.97. Tri-City ARC, Austin J. Wolfe 
AAISV, 860-443-2459, 

E-Mail: aalsv@downcity.net 

IL - GODFREY - Hamfest. Lewis & Clark RC, 
Larry Roberts W9MXC, 314-233-3499. 

E-Mail: Ihrob@home.com 

LA - LAKE CHARLES - Hamfest. Lake Charles 
SW LA ARC, Joe Czejkowski WES5V, 337-855- 
9202. E-Mail: joeczejk@juno.com 

NH - NASHUA - Hamfest. Res Ctr Church. NE 
Antique RC 617-923-2665 

OR - RICKREALL - Convention. Polk County 
Fairgrounds. 9am-3:30pm. Talk-in: 146.86. Mid- 
Valley ARES, Bud Smith WA7FJF 503-838-0266. 
E-Mail: to wa7fjf@arrl.net Web: 
http://www.teleport.com/~n7ifj/swaptobe.htm 
TN - GRAY - Hamfest. Appalachian Fairgrounds, 
off 1-181, Kingsport, Bristol, and Johnson City 
Radio Clubs, Wendell Messimer K4ZHK, POB 
3682 CR johnson City, ™ 1 37602 


9c ae 
MD - WESTMINSTER - Hamfest. Carroll County 
Agricultural Center. Talk-in: 145.410(-). The 
Carroll County ARC, Inc., E-Mail: w3jjh@arri.net 
Web: http://www.qis.net/-k3pzn 

MI - WARREN - Hamfest. Italian American 
Cultural Center, 28111 Imperial Dr. 8am-Ipm. VE 
Testing. Talk-in: 147.180+/ PL 100 Hz, Utica 
Shelby Emergency Communications Assn., Dave 
Cunningham KC8IAQ, 810-263-0227, 

E-Mail: kc8iaq@att.net Web: 
http://members.home.net/dougk/useca.htm 

NY - FARMINGDALE - Hamfest. Radio Central 
ARC, Neil Heft KC2KY, 631-737-0019. 

E-Mail: nheft@attglobal.net 

Web: hitp://www.rcarc.org/expo.htm 

PA - SELLERSVILLE - Hamfest. Sellersville Fire 
House, Rt. 152. VE Session. Talk-in: 145.31. RF 
Hill ARC, Linda Erdman KA3TJZ, 215-679-5764. 
Web: hitp://www. rfhill. ampr.org 


OK - KINGSTON - | Hamfest. ‘Loke Texoma Lodge, 
Hwy. 70. Texoma Hamarama Assn., Herb Sleeper 
WB5PHM, 940-855-5820. 


E- ‘elt retmarine@est. net 


CANADA - QUEBEC - MONTREAL - Hamfest 
Montreal South ARC, Micheline Simard VE2XW, 
450-446-0477. E-Mail: ve2xw@amsat.org 

FL - JACKSONVILLE - Hamfest. Morocco Shrine 
Auditorium, 3800 S. St. Johns Bluff Rd. 9am- 
9pm. Talk-in; 146.76 and 146.88. Greater 
Jacksonville Hamfest Assn., Jeff Greer WD4ET, 
904-613-7427 or Deborah Lusk KG4ADZ, 904- 
739-9713. Web: http://www.ccse.net/-irich/JAX 
HAMFEST.html 

MN - ST. PAUL - Hamfest. RiverCentre. Bam- 
4pm. VE exams. Twin Cities FM Club, Amanda 
Roberts KGOAY, 612-535-0637. 

E-Mail; kgQay@pclink.com 

Web: http://www.hamfestmn.org 

MO - ST. LOUIS - Hamfest. Kirkwood 
Community Center, 111 N. Geyer Rd. 8am-2pm. 
VE exams. Talk-in: 146.91-. St. Louis ARC & 
Gateway to Ham RC, Steve Welton WBOIUN, 314- 
638-4959. E-Mail: slw@partyline.net 

SC - SUMTER + Hamfest. Sumter ARA, Thomas 
D’Anella KC4ZTC, 803-499-4806. E-Mail: 
dstoy@sumter.net Web: http://www.geocities.c 
om/capecanaveral/2695/sara.htm 

TN - EAST RIDGE - Hamfest. Camp Jordan 
Arena. 8am4pm. VE exams. Talk-in: 146.79- & 
444.1+, Chattanooga ARC, David Hoffman 
KE4FGW, 423-877-7398. E-Mail: ke4fgw@vol.com 
Web: http://www.qsl.net/w4am/carc_index.html 
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FL- UMATILLA - Hamfest. Lake ARA, John 


Gable W8KCE, 352-394-2723, 

E-Mail: w8kce@aol.com 

TX - EL PASO - Int'l Hamfiesta. Clay Emert 
KSTRW, 915-859-5502 


IA- DES MOINES - Hamfest. Tikva Waters "ARC 
& lowa Assn., of ARCs, Rod Ivers KIOBW, 515- 
276-0500 or 515-278-9945, E-Mail: kiObw@arrl.net 
NY - LINDENHGRST - Hamfest. Knights of 
Columbus Hall, 400 S. Broadway. 9am-2pm. 
GSBARC & SCRC, Lenore Dunlop N2KYP, 516- 
785-0826. E-Mail: info@gsbarc,org 

Web: http://www.gsbarc.org 

OH - CANTON - Hamfest. Stark County 
Fairgrounds, Talk-in: 147.18+. The Massillon ARC. 


resolution: 8 bit {6 bit on LCD) 
- LCD Nei 64 x 128) Bhbals 


- dBm. ‘Measurements /From 4 


- Batteries (i 

- Battery life: Upto’ 
Safety: Meets TE: 
Dimensions: 108 
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Electronics made easy 
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SERVICE & DEVELOPMENT 
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Questions ? Contact us for a list of US distributors or to get your FREE catalogue 


Email: marc.hamclub@juno.com Web: 
www.qsi.net/winp 

OH - MARION - Hamfest. Marion ARC, Karen 
Eckard N8KE, 740-499-3565. 

E-Mail: meeker@gte.net 

PA - CARLISLE - Hamfest. Carlisle Fairgrounds. 
8am-3pm. Talk-in: 145.430. South Mountain 
Repeater Assn., Bill Smyser, 717-532-9870. E-Mail: 
smraham@aol.com Web: www.qsl.net/kb3cvo 
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FL - SORRENTO - Hamfest. Lake ARA, John 
Gable W8KCE, 352-394-2723. 
E-Mail: w8kce@aol.com 


The Velleman PERSONAL Score” js a portable fully-functional oscilloscope. At the cost of a good 
multimeter it gives you the best possible value for the money. The PERSONAL ScoPe™ provides you 


v) often missing in higher or similarly priced units. Together with 
the other scope functions it makes this the ideal tool for students, hobbyists and professionals. 


p g 


CAR [ __CARDIAGNOSTICS 


(817) 284-7785 


vellemen 


PERSONALSCOPE™” 


7415 Whitehall Street Suite 117 
Fort Worth, TX 76118 
F : (817) 284-7712 


www.velleman-kit.com 


NM - SOCORRO - Hamfest. Socorro ARA, Tech 
ARA, & City of Socorro, Al Braun AC5BX, 505- 
835-3370. E-Mail; acSbx@juno.com 

Web: http://www.ees.nmt.edu/sara/ 

OK - ENID - Hamfest. Garfield County 
Fairgrounds, Hoover Bldg, 8am-5pm. Talk-in: 
147.15+, 444.40+. Enid ARC, Tom Worth N5LWT, 
580-233-8473; Email: n5twt@hotmail.com or Fred 
ae WASOU 580-242-3551 


GA- LAWRENCEVILLE - Hamfest. Gwinnett 
County Fairgrounds. Sat: 9am-5pm, Sun: 9am- 
3pm. Talk-in: 145.45- (PL107.2), 444.25+ 
(PL131.8), 146.76- (PL107.2). Alford Memorial 
RC, 770-410-3989. E-Mail: KRANQ@bigfoot.com 
Web: www.totr.radio.org 


email : velleman@earthlink.net 
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| OSCILLOSCOPES & ACCESSORIES IMPEDANCE & COMPONENT TEST | 


OSCILLOSCOPES 

HP 54100D Dual Channel 1 GH2/ 40 MSV/S on... ceccssecseesstessesessnrnnees $875.00 
Digitizing Oscilloscope 

TEK 7104 1 GHz 2-Channel Oscilloscope, .............ccccsssessesseeseeeee $2,000.00 
w/7A29,7A29-04,7B10,7B15 

PROBES 

HP 1122A Probe Power Supply 

TEK 1101 Accessory Power Supply, for FET probes 

TEK A69028 Voltage tsolator, 
DC-20 MHz, 20 mV-500 V/div. 

TEK P6046 100 MHz Differential Probe 

TEK P6101A pair 1X 34 MHz Probe pair, 
10 Megohnv/32pF, new in plastic 

TEK P6201 900 MHz 1X/10X/100X FET Probe .. 

TEK P6202 500 MHz 10X FET Probe .. 

TEK P6205 750 MHz 10X FET Probe, for TDS s series .. 

TEK P6701-opt.02 O/E Converter, . 
450-1050 nm/0-1 mW: DC-700 MHz, T ¢ conn. 


CALIBRATION 
TEK 067-0587-02 Signal Standardizer Calibration Fixture 


WAVEFORM GENERATORS 


FUNCTION 

HP 3310A 5 MHz Function Generator............... 

HP 3312A 13 MHz Function Generator . 

HP 3314A-001 Function Generator, .........000008 
0.001 Hz-19.99 MHz, 30 Vp-p, HPIB 


HP 3325A-002 21 MHz Synthesized .............cssecssseeseveressneresnenenser $1,200.00 
Function Generator, HV output option 

TEK AWG5102 Arb. Waveform Gen,, ..........sessesreersersseseesissnrenneanensees $650.00 
20 MS/s, 12 bits, ,50ppm_ synthesis <1MHz 


Waveform Generator, dual channel option 
TEK DD501 Digital Delay & Burst Gen., 
for function & pulse gen’s 
TEK FG5010 Programmable 20 MHZ .........0ssssvesesnensenernseenseneevennes 
Function Generator, TMS5000 series 
TEK FG501A 2 MHz Function Generator, TM500 series 
TEK FG502 11 MHz Function Generator, TM500 series .. 
TEK FG503 3 MHz Function Generator, TM500 series 
TEK RG501 Ramp Generator, TM500 series .... 
WAVETEK 288 20 MHz Synthesized .............0 
Function Generator, GPIB 


PULSE 

BERKELEY NUCLEONICS 7085B ..........csscssssssssseereeesseeneensnerensneens $550.00 
Digital Delay Generator, 0-100 mS, 1 nS res.,5 Hz-5 MHz 

HP 80078 100 MHz Pulse Generator 

HP 8012B 50 MHz Pulse Generator, 
variable transition time 

HP 8082A 250 MHz Pulse Generator 

TEK PG502 250 MHz Pulse Generator, 
Tr<1nS, TM500 series 

TEK PG508 50 MHz Pulse Generator, TM500 series .:. 

WAVETEK 802 50 MHz Pulse Generator 


VOLTAGE & CURRENT 


VOLTMETERS 

FLUKE 845AR High Impedance Voltmeter / Null Detector .... 

HP 3456A 6-1/2 Digit Voltmeter, HPIB .......... 

HP 3478A 5-1/2 digit Multimeter, HPIB ..... 

KEITHLEY 181 6-1/2 digit Nanovottmeter, .... 
10 nV sensitivity, GPIB 

SOLARTRON 7081 8-1/2 digit Voltmeter ....... 

TEK DMS5010 4-1/2 digit Multimeter, ............. 
TM5000 series plug-in 

TEK DM501A 4-1/2 digit Multimeter, ........c..ssssecssessvessseescussnesenseennees $225.00 
TM500 series plug-in 

CALIBRATION 
10 VRMS, 0-10 mA 

FLUKE 515A Portable Calibrator, .......-..cerssesssverrereneneevsnsnenrsnsersesssnes 
DC/AC/Ohms, line & battery power 

FLUKE 5220A Transconductance Amplifier, ... 
DC-5 kHz, 0-20 A 


VOLTAGE SOURCES 

HP 6115A Precision Dual 
Power Supply, 50V 0.8A/ 100V 0.44 

KEITHLEY 228 Programmable ..........0.:ccserveresseeesesusvesseevearesceneene $1,900.00 
Voltage/Current Source 

CURRENT METERS & SOURCES 

HP 6181C DC Current Source, to 100 V, 250 mA 

HP 6186C DC Current Source, to 300 V, 100 mA . 

TEK CT-5 High Current Transformer .........-.00-000 
for P6021/A6302, to 1000A 

TEP NT ede Pcs CAINE FTOID eo ssctocasccecrceseasscnscesospascwyiatecse aban 
whtermination, 935 Hz-120 MHz, 6 A pk 


WE BUY AND SELL 


Inquiries 307-635-2269 


° Fax 307-635-2291 


Orders 800-538-1493 


L.C.R. 

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ... 

BOONTON 72BD 1 MHz 
Capacitance Meter, 3-1/2 digit display 

BOONTON 72C 1 MHz Capacitance ...........ccccscssssessesessssesresnssesnees $800.00 
Meter, 1-3000 pF full scale 

GR 1658 ALC Digibridge, 120 Hz/ 1 kHz....... 

GR 1659 RLC Digibridge; 120 Hz/ 1 kHz/ 10 

HP 4275A 5-1/2 digit LCR Meter, 10 kHz-10 MHz, HPIB 


STANDARDS 

E.S.1. SR-1 Standard Resistor, various values 

E.S.|,SR1010 Resistance Transfer 
Standards, 1 Ohm-100 K/step 

GENERAL RADIO 1409-SERIES Standard Capacitors 

GR 1406 Standard Air Capacitors, 
GR900 connector, 0.1% acc. 

GR 1432-U 4-Decade Resistor, ...........-0ssresercseseeneecnnenne 
0-111.10 Ohms, 0.01 Ohm resolution 

GR 1433-J 4-Decade ResistOr, ..........cccccccsceenersesessssvsesnererseeeennes $150.00 
0-11,110 Ohms, 1 Ohm resolution 


GR 1433-K 4-Decade Resist0r, ........0ccccccstccesstesessseceeeesneeaeestenee $150.00 
0-1,110 Ohms, 0.1 Ohm resolution 

GR 1433-P 5-Decade Resistor, .........6..cc00 RUMORS TR conve $500.00 
0-1.1111 Megohm, 10 Ohm resolution 

GR 1433-X 6-Decade ResistOr, ...........s:rssrerssrservonsrnssneneananonrnrenaven $250.00 
to 111,111.0 Ohms, 0.1 Ohm res. 

HP 4440B 4-Decade Capacitor, 40 pF-1.2 UF .....ccssicsessssereseeseeonernnes $750.00 

T.D.R. 

TEK 1503B-03,04 T.D.F.., 0-50,000 ff... ...cccsccocsseevesnsnesnnennovenspnens $3,000.00 
chart recorder & battery power 

TEK 1503-opt.04 Time Doral ..........6.ccccesesesessesseenrseenssencerneneenees $1,400.00 


Reflectometer, 0-50,000 feet,chart recorder 


POWER SUPPLIES 


SINGLE OUTPUT 

FAR OSEAN OMO I ccc csaccsccssarstpscccscoctsssctensesticepspseerespenstinge $600.00 
200 Watts max. CV/CC Power Supply 

HP 6110A 0-3000 V 0-6 mA CV/CL Power Supply $250.00 

HP 6201B 0-20 V 0-1.5 A CV/CC Power Supply ... $175.00 


HP 6203B 0-7.5 V 0-3 A CV/CC Power Supply ..... 

HP 6207B 0-160 V 0-200 mA CV/CC Power Supply . 

HP 6263B 0-20 V 0-10 A CV/CC Power Supply .... 

HP 6266B 0-40 V 0-5 A CV/CC Power Supply .. 

HP 6267B 0-40 V 0-10 A CV/CC Power Supply 

HP 6271B 0-60 V 0-3 A CV/CC Power Supply .. 

HP 6274B 0-60 V 0-15 A CV/CC Power Supply..... 

HP 6282A 0-10 V 0-10 A CV/CC Power Supply 

HP 6299A 0-100 V 0-750 mA CV/CC Power Supply . 

HP 6384A 4,0-5.5 V at 8 A CV/CL Power Supply ..... 

HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply . 

HP 6652A 0-20 V 0-25 A 500 Watt 
Programmable Power Supply, HPIB 

KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply............. $900.00 

KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply... a 

LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply .. 

SORENSON DCR 150-38 
0-150 V 0-3 A CV/CC Power Supply 

SORENSON DCR 600-0.75B ......sssecessssssessssseorsssnvseesnnnsesensvuesopenness $550.00 
0-600 V 0-750 mA CV/CC Power Supply 

SORENSON DCS 40-25 .... 
0-40 V 0-25 A CV/CC Power Supply 

ERO GE 9S ssccevsicenseseuse cus cachvens inenh isvasese ieasscnsusbashimeepeer 
0-20 V 0-12 A CV/CC Power Supply 

SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply . 

TEK PS501-1 Power Supply, .......00:-scesssesrssnersesrsnsseesneneenssees 
0-20 V, 2 mV res., 400 mA, TM500 series 


MULTIPLE OUTPUT 

HP 6205C Dual Power Supply, ........0:0:s:+ssesessessesnssesnessennessnnersenrense $300.00 
0-40 V 300 mA & 0-20 V 600 mA, CV/CL 

HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply 

HP 62368 Triple Output Power 
Supply, +/- 0-20V 0.5A & 0-6V 2.5A 

HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ..... 

HP 6255A Dual 0-40 V 0-1.5 A CV/CC Power Supply .. 

KEPCO MPS-620M Triple Output 
Supply, dual 0-20V 1A tracking & 0-6V 5A 

TEK PS5010 Programmable Triple Power Supply, TM5000 series .. $450.00 

TEK PS503A Dual Power Supply, TM500 Series .........cccsscesccccssseeee $200.00 

MISCELLANEOUS 

ACME PS21L-500 Programmable 
Load, 0-75 V / 0-75 A/ 500 Watts max. 

BEHLMAN 25-C-D/OSCD-1 AC oo...ccssssscssessernssesssensesesssnareeneveensseeene 
Power Source, 250 VA, 0-130 VAC, 45-2000 Hz 

HP 59501B HPIB Isolated DAC/Power nad im awit 

HP 6060A 300 Watt Programmabie ................. ds 
Load, 0-60 A / 3-60 V, HPIB 

KEPCO BOP 20-20M Bipolar ..........0.cccsccscscesesersesereesenesssstearenses dived 
Op Amp/Power Supply, to 20 V 20 A 


2701 Westland Court, Unit B, Cheyenne, Wyoming 82001 


KEPCO BOP 50-2M Bipolar ..........se:ssesssesssvesvvesnoessveenrecenresnvevsveeneeety $400.00 
Op Amp/Power Supply, to 50 V2 A 
TRANSISTOR DEVICES DAL~50-15-100 0... c.ccsccssscoessnesevenessneenrsens $200.00 


Programmable Load, 0-50 V, 0-15 A, 100 Watts max. 


TIME & FREQUENCY | 


UNIVERSAL COUNTERS 

HP 5314A 100 MHz/ 100 nS Universal Counter .........1..c:sscsseeeecssees $175.00 

HP 5315A 100 MHz/100 nS Universal Counter ae 

HP 5315A-001 100 MHZ / 100 9S won....cccccscccececssseosseneneneneveneneneoenense 
Universal Counter, TCXO reference 

HP 5315A-002,003 100 MH2/100 9S .0......ccccscssesccsssssoesssecscetanseese 
Univ. Counter; batt. power & 1 GHz C-ch. 

HP 5315A-003 100 MH2Z/100 MS UNiiv. ........coscssseseessessssessesenresersvese 
Counter, 1 GHz C-channel option 

HP 5316A 100 MHz/100 nS Universal Counter, HPIB ..................... $450.00 

HP 53168 100 MHz/ 100 nS Universal Counter, HPIB aie 

HP 53708 100 MHz/ 20 pS Universal Counter, 11 <—- os 

PHILIPS PM6672/411 120 MH2z/100 nS .. ‘ 34 
Universal Counter, C-channel 70-1000 MHz 


TEK DC5004 Programmable ..........-:scssssssssecsssecsssneserovecsennessaneeesneeee $200.00 
100 MHz/100nS Counter/Timer, TM5000 series 

TEK DC5009 Programmable ..........-:s.ssssscvssessssvessneeenucesevessveennecenvens $350.00 
135 MHz Univ. Counter/Timer, TM5000 series 

TEK DCS03A 125 MHZ/100 1S ............:scosscosvesesessrereseessestsenaresoresers $275.00 
Universal Counter, TM500 series 

TEK DOGO 136 Wibtas 10 0B aos sacs cisccsics esse ccciaccsacessacectbcocteens $275.00 
Universal Counter, TM500 series 

FLUKE 7220A-010,139 951 1.3 GH2 oicsisccss.cssccccctcccsessnsonssscansonensens $500.00 
Counter; battery power, OCXO, and res. mult. 

FREQUENCY COUNTERS 


HP 5342A 18 GHz Frequency Counter .. 

HP 5343A-001 26.5 GHz Frequency 
Counter, OCXO reference 

HP 5343A-001,011 26.5 GHz Frequency ........cecccecssssesseeenesneeenees $3,500.00 
Counter, OCXO reference, HPIB 

HP 5345A/5355A/5356B 26.5 GHZ .......cceccscsconsevereseesetenessennsnseeese $3,500.00 
CW/Pulse Frequency Counter 

HP 5364A Microwave Mixer / Detector, ...........0:.sscccsessseeessesessersees $2,000.00 
for modulation domain an. 

HP 5386A-004 3 GHz Frequency Counter, ........-..ccssseerersnsnreene $1,000.00 
HPIB; OCXO reference option 


MISCELLANEOUS 

HP 1058 Quartz Oscillator, .......000csssssesssesseenesseesrsucrssvenctesvssenreveess $1,100.00 
0.1/ 1,0/ 5.0 MHz, battery power 

HP 5087A-opt.032 Distribution ... 
Amplifier, 12 outputs at 5 MHz 


AUDIO & BASEBAND 


SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, ......vsssosscsseesnnsnnssemesnnsnnseseneene $1,200.00 
50 Hz-32.5 MHz, 50 & 75 ohms 


DISTORTION ANALYZERS 
HP 8903A Audio Analyzer, 20 H2-100 KHZ ...cssssssoceessmsssnsoreneeees $1,200.00 


RMSVOLTMETERS | 
FLUKE 8922A True RMS Voltmeter, ........-.-c0-resserveresueeesersenenenrennee $450.00 
180 uV-700 V, 2 Hz-11 MHz 


OSCILLATORS 

HP SS36C-004,005 21 MHZ .-..sssssccsssosvssesssssorsosecsnsscoves asensacevecones $1,400.00 
Synthesizer/ Level Gen., OCXO & hi accuracy att. 

TEK SGS502 Sine/Square Osc. 
5 Hz-500 kHz, 70 dB step atten., TM500 

MISCELLANEOUS 

HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display ............ $600.00 

HP 3575A-001 Phase-Gain Meter, ............secsseeseseesessnesesnersveeveenees $850.00 
1 Hz-13 MHz, dual display 

HP 461A Amplifier, 20 dB or 40 dB gain, 1 kHz-150 MHz .. 

HP 467A Power Amplifier, X1/X2/X5/X10, . hoes 
DC-1 MHz, 10 W output 

KROHN-HITE 3103 HighVLow Pass: ...........cc0sserssessseeesnsnonsnesnnnneneene® 
Filter, 10 Hz-3 MHz, 24 dB/octave 

KROHN-HITE 3200 High Pass / LOW ..........0:seessrssssesvensnennnsnensnenenen 
Pass Filter, 20 Hz-2 MHz, 24 dB/octave 

KROHN-HITE 3202 Dual HP/LP/BPY ............s0scssssreeeerrorenenesversnenes 
BR Filter, 20 Hz-2 MHz, 24 dB/octave 

ROCKLAND 852 Dual Highpassy ..........--..scsssesssesesserssreeceysnennennennes 
Lowpass Filter, 0.1 Hz-111 kHz 

WAVETEK 7196 Beach wall FIRGH ..00censcrsseresrcoscscarreceperesesesovcesseesnoses 


RF & MICROWAVE 


SPECTRUM ANALYZERS 

HP 1151 7A/1BA/19A/20A MIKE ......:sccsessesscerssesnsseresenessesnenvenennsenvens 
Set, 12.4-40.0 GHz, for HP 8555A/8569A 

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHZ ..........0.00 

HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz .. 

HP 119700 WR22 Harmonic Mixer, 33-50 GHz ........... 

HP 11971A WR28 Harmonic Mixer, for HP 8569B ooo... cece $800 
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90 DAY WARRANTY PARTS AND LABOR «+ 
TEST EQUIPMENT WANTED CALL OR FAX LIST ° 


10 DAY INSPECTION 
OPEN ACCOUNTS 


HP 11971K WR42 Harmonic Mixer, for HP 85698... .- $800.00 

HP 70620B Preamplifier, $3,900. 00 
1,0-26.5 GHz, for 70000 series 

HP 8559A/853A-001 Spectrum AN. ....cccssccsssssssssssssessscssseeescesssesnns $3,500.00 
0,01-21 GHz, 1 kHz res.,w/rackmount frame 

HP 856404 Tracking Generator, ...........c.eccseccessessssessesesreneesannennes $5,000.00 
300 kHz-2.9 GHz, for HP 8560 series : 

HP 8568B Spectrum 
100 Hz-1.5 GHz, 10 Hz min. res. 

HP 85698 Spectrum Analyzer, 
10 MHz-22 GHz, 100 Hz min.res.bw. 

TEK 492-opt.02 Spectrum Analyzer, ...... 
50 kHz-18 GHz, 1 kHz res. 

TEK WM782V WR15 Harmonic Mixer, 50-75 GHZ ............cccsseees $1,500.00 


NETWORK ANALYZERS 

HP 11650A Network Analyzer Accessory Kit, APC7 .... 

HP 11665B Modulator, 0.15-18 GHz, for HP 8755/6/7 .. 

HP 850544 Type N Calibration Kit, for HP 8510 series . 

HP 8511A Frequency Converter, .. 
45 MHz-26.5 GHz, for HP 8510 

HP 8717A Transistor Bias Supply ... 

HP R85026A WR28 Detector, ........ 
26.5-40 GHz, for HP 8757 series 

SIGNAL GENERATORS 

FLUKE 6060A Synthesized Signal Gen, ...........:se:ssresveesessnersnneeer $1,650.00 
0.1-1050 MHz, 10 Hz res., GPIB 

FLUKE 6060A/AN Synthesized ... 
Signal Generator, 10 kHz-520 


0.1-1050 MHz, 10 Hz res. 


FLUKE 6062A Synthesized Signal Gen, ........0.ss0ccsessesseesesnesnnesne $4,000.00 
100 kHz-2.1 GHz, 100 Hz res. 

GIGATRONICS 600/6-12 Synthesized ...........c:.scccessuesseeeesrenneenveees $2,500.00 
Source, 6-12 GHz, 1 kHz res., GPIB 

GIGATRONICS G000/8-16 ...........scsessesseeserseesscennssesssnsseensvenensenvesse $2,250.00 

CW Gen., 8-16 GHz, 1 MHz res., +10 dBm ........ $2,500.00 

GIGATRONICS 875/50 Levelled 
Multiplier, x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 900/2-8 Synthesized .............0ssessesssesssessneenveses $2,500.00 
Signal/Sweep Gen., 2-8 GHz, 1 MHz res.,GPIB 


HP 11707A Test Plug-in for HP 8660 series 

HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio . ; 

HP 3335A-001 Synthesizer! Level Gem., ........csesressrsesnerssesosveese $3,500.00 
200 Hz-81 MHz, -87 to +13 dBm 

HP 8656A-001 Signal Generator, .............c.ccccsseseesscsseesesneesesosssveens $1,600.00 
0.1-990 MHz, 100 Hz res., HPIB, OCXO 

HP 8657A-002 Signal Generator, ............ccsesseseseesassssneenecnnssesens $2,750.00 
0.1-1040 MHz, 10 Hz res., HPIB 

HP 8671B Synthesized CW Gen., . ... $4,250.00 
2-18 GHz, 1-3 kHz res., +8 dm 

HP 8672A Signal 
Generator, 2-18 GHz, +3 dBm output 

HP 8684B Signal Generator, ...... 
5.4-12.5 GHz, AM/ WBFM/ P: 


SWEEP GENERATORS 

HP 8350B/83522A Sweep Oscillator, ..........0ccsosoessernnesonsssevennenns $3,900.00 
10-2400 MHz, +13 dBm levelled 

HP 8350B/83540A-002,004 SWEEP .......-.sse0veressvessnrnesnnsvenvesnrsnneens $3,900.00 
Oscillator, 2.0-8.4 GHz, 70 dB step attenuator 

HP 8350B/83545A-002 Sweep Oscillator, ...........cccosseenesnernenens $3,900.00 
5.9-12.4 GHz, 70 dB step attenuator 

BOPTEOITRUA FRE MMDIT, (cos sess scocvssenbsscopqrnsscconccavserspceseesstaionassbucsseson $6,000.00 
18.0-26.5 GHz, +10 dBm levelled 

HP 83592B RF Plug-in, 
10 MHz-20 GHz, +13 dBm levelled 

HP 8601A Generator Sweeper, ...............ccrecssssennecsvecssesencense saaneions $400.00 
0.1-110 MHz, +20 dBm levelled 

HP 8620C Sweep Oscillator Frame .... 

HP 86222A RF Plug-in, 
10-2400 MHz, +13 dBm levelled 

HP 86222B RAF Plug-in, 10-2400 MHz, 
+13 dBm Ivid., crystal markers 

HP 86222B-002 RF Plug-in, 
10-2400 MHz, +13 dBm Ivid., 70 dB step att. 

HP 86222B-E69/8620C Sweep 
Oscillator,0.01-2 GHz & 2-4 GHz, +10 dBm, w/trame 

HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled 

HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm unlevelied .. 

HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled . 

HP 86260A-H04 AF Plug-in, 
10.0-15.0 GHz, +10 dBm unlevelled 

HIP BEZGOG RF PRAGA, ....<02-cr0reedccscneserrsanepeceoruvnccnvanesvoprevosersssesios 
2.0-18.6 GHz, +13 dBm levelled output 

WAVETEK 962 Sweep Generator, .........cccsccsscesesssennenesssnenennneanene 
1,0-4.0 GHz, markers, +12 dBm univid. 


POWER METERS 

BOONTON 428/41-4E Analog Power MeteF, ........0ccreesrensreeenenee $450.00 
with 1 MHz-18 GHz sensor 

HP 432A/47BA Power Meter, ............ccccsccessereesenercerrrenrveseesenseesnevenee $300.00 
-30 to +10 dBm, 10 MHz-10 GHz 
-30 to +20 dBm, 10 MHz-18 GHz 

HP 4358/8482B Power Meter, ........... 
0 to +43 dBm, 100 kHz-4.2 GHz 

HP 436A-022/8481A Power Meter, ..........:s.00ssesvebesnnvensseesnnsnnnneens $1,200.00 
~30 to +20 dBm, 10 MHz-18 GHz, HPIB 

HP 436A-022/B484A Power Meter, ........0..sccoscsesssnisnreseessesesensones $1,200.00 
+70 to -20 dBm, 10 MHz-18 GHz, HPIB 

HP Q8486A Power S@NSOF, o.....ccs.cccesseecseeecsccssseccsussensseeseseesneate $1,200.00 
33.0-50.0 GHz, WR22, for 435/6/7/8 


HP R8486A WR28 Power Sensor, ...... 
26.5-40 GHz, for HP 435/6/7/8 

RF MILLIVOLTMETERS 

BOONTON 92C RF Millivoltmeter, .... 
3 mV-3 V f.s., 10 kHz-1.2 GHz 

RACAL-DANA 9303 RF Millivoltimeter, ..........-:.cseresesseerveeesneesersnsnrenss $750.00 
10 kHz-2 GHz, -70 to +20 dBm 


AMPLIFIERS, MISCELLANEOUS 

AMPLIFIER RESEARCH 4W10000 ........-0:ss:serservssenveensnecerrvnnnenneneends $950.00 
Amplifier, 40 dB gain, 4 Watts, 1-1000 MHz 

HP 11729B-003 Carrier Noise Test Set, 5 MHz-3.2 GHz.............. $2,250.00 

HP 415E SWR Meter...... ; 

HP 8406A Comb Generator, 
1/ 10/ 100 MHz increments, to 5 GHz 

HP 8447A Amplifier, 20 OB, .........s:sesssesesrersssersssseernsnsensnersseeerseressves $375.00 
0.1-400 MHz, 5 dB NF, +6 dBm output 

HP 8447E Amplifier, 22 dB, .... 
0.1-1300 MHz, +13 dBm output 

HP 8901A Modulation Analyzer, 150 kHz-1300 MHz... 

HP 8901B-1,2,3 Modulation AN,, ........:ccsessesneeesnensees 
0.15-1300 MHz, rear input, OCXO, ext.LO 

HUGHES 1177H01F000 TWT .... 
Amplifier, >30 dB gain, 2-4 G! 

HUGHES 1177H10F000 TWT ... 


Amplifier, >30 dB gain, 1.4-2.4 GHz, 20 Watts _ 

HUGHES 8010H13FOOO TWT ssscssssessssssssnsovseeesnsessnsneesanesoonee $2,500.00 
Amplifier, >30 dB gain, 3-8 GHz, 10 Watts 

RF POWER LABS ML50 Amplifier, .escccsssessssssecssesseinoseensonseensness $275.00 
2-30 MHz, 47 dB gain, 50 Watts, metered, 28V 

ROHDE & SCHWARTZ ESH2 Test Receiver, 9 kHz-30 MHz ....... $3,750.00 


COAXIAL & WAVEGUIDE 


AEROWAVE 28-3000/10 WR28 
Directional Coupler, 10 dB, 26.5-40 GHz 
AMERICAN NUCLEONICS AM-432 
Cavity Backed Spiral Antenna,LHC, 2- z, 
AVANTEK AMT-400X2 WR28 ACHiVG ........0..s0rserereecrrerennenenenmnnenensens 
Doubler, +10 dBm in/ +10 dBm out 26-40 GHz 


BIRD 6735-300 1 kW Load, 25-1000 MHz, LC(f), with wattmeter ... $650.00 

BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz, N¢f) ........00 $350.00 

FXR/MICROLAB S3-O2N Triple ............se-sescesssesenrsnerenssvnsveoveeneenseseee $125.00 
Stub Tuner, 200-1000 MHz, 100 Watts max,, N(m/f) 

FXR/MICROLAB SL-O3N Stub Stretcher, .........csvccvssennensrecvernsersnvens $75.00 
0.3-6.0 GHz, 100 Watts max., N(rvf) 


GR 874-LTL Constant Impedance ..........:s0:ssrernssenrssnennsersuentennenens 
Trombone Line, 0-44 cm, OC-2 GHz 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 
HP 11636A 2-Way Power Divider, DC-18 GHz, Nim/f/f) . 
HP 11691D-001 Directional Coupler, 
22 dB, 2-18 GHz, N(f)-all ports 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz . 
HP 33321K Programmable Step Atten. 
0-70 dB, DC-26.5 GHz, 3.5mm 
HP 33327L-006 Prograrmmable ...........crsersverersevereenseeenteesneennenceee 
Step Attenuator, 0-70 dB, DC-40 GHz, 2.9mm 
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz... 
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz . 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz . 
HP 778D-011 Dual Dir, Coupler, ,.......cccccsessreeresernnesrerenenren 
20 dB, 100-2000 MHz, APC7 test port 
HP 8431A 2-4 GHz Band Pass Filter, pestle 
HP 8494G-002 Programmable Step re 
Attenuator, 0-11 dB, OC-4 GHz, SMA 
HP 8496A-002 Step Attenuator, 0-110 dB, DC-4 GHz, SMA.. 
HP 8497K-004 Programmable 
Step Attenuator, 0-90 dB, DC-26.5 GHz 
HP K422A WRA42 Flat Broadband Detector, 18.0-26.5 GHz .. 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ........... 
HP K752D WR42 Directional Coupler, 20 dB, 18.0-26.5 GHz 
HP K870A WRA42 Slide Screw Tuner, 18.0-26.5 GHz... 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ... 
HP Q752D WR2z2 Directional Coupler, 20 dB, 33-50 GHz .. 
HP R347B WR28 Noise Source, 10-13 dB ENR...... 
HP R422A WR28 Crystal Detector, 26.5-40 GHz ... 
HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz 
HP R914B WR28 Moving Load, 26.5-40 GHz .. 
HP V365A WA15 Isolator, 25 dB, 50-75 GHz... 
HP V752D WA15 Directional aoa 20 dB, 50-75 Ghz .. 
HP X870A WR90 Slide Screw Tuner .. 
HUGHES 45322H-1110/1 120WR22.... 
Directional Couplers, 10 or 20 dB, 33-50 GHz ~ 
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 Gi ......... 
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz 
HUGHES 45721H-2000 WR28 ... ovedatbies books 
Direct Reading Attenuator, 0-50 0B, 26. 5-40 ‘GHz 
HUGHES 45722H-1000 WR22 Direct .. mvieassevesesbsadiasssensa 
Reading Attenuator, 0-50 dB, 33-50 GHz 
HUGHES 45724H-1000 WRI1I15 .........ccccesevsseeronreereenerenresysnnenensenerenes 
Direct Reading Attenuator, 0-50 dB, 50-75 GHz 
HUGHES 45782H-1200 WR22 .........sssssvosssesrorsepesssorsoneeepossgsoonysrsoneees 
Level Set Attenuator, 0-25 dB, 33-50 GHz 
HUGHES 45752H-1000 WR22 ........c::scsssessseersecnreensserenseneecntvennvenes 
Direct Reading Phase Shifter, 0-360 deg,,33-50 GHz 
HUGHES 45772H-1100 WR22 .......ssssceserserssnsseserenssenrereretenseenesennen 
Thermistor Mount, -20 to +10 dBm, 33-50 GHz 
HUGHES 45773H-1 100 WRI19 .......-.cceccscessessusensorsrscesenserssenpnrsepsenene 
Thermistor Mount, -20 to +10 dBm, 40-60 GHz 
HUGHES 45774H-1100 WR15... cieasicadeiieonse 
Thermistor Mount, -20 to +10 dBm, 50-75 GHz 


HUGHES 47316H-1111WR10 Tuneable 
Detector, 75-110 GHz, positive polarity 
HUGHES 47741H-2310 WR2B PhaS@ ©........csccesesssseesceesesereseenerens $2,000.00 
Locked Gunn Osc., 32.000 GHz, +18 dBm 
HUGHES 47742H-1210 WR22 .......ccccscrserssesessensnsennsennnenenessneeseneenn $2,750.00 
Phase Locked Gunn Osc., 42.000 GHz, +18 dBm 
KRYTAR 201020010 Directional .... 
Detector, 1-20 GHz, SMA( 
KRYTAR 2616S Directional ........c.00dccervesneressnesseresrssnsevsnersesvesnevensene 
Detector, 1.7-26.5 GHz, K(f/mV/SMC 
M/A-COM 3-19-300/10 WRAD ......scsssseesvesnccssesonsssesneeneeseessnsenssvssnness 
Directional Coupler, 10 dB, 40-60 GHz 
MICA C-121S06 Circulator, 17.5-24.5 GHz, SMA(f/m/m) ... 
MINI-CIRCUITS ZFDC-20-4 
Directional Coupler, 19.5 dB, 1-1000 MHz, SMA(f) 
NARDA 3000-SERIES Directional Couplers 
NARDA 3020A Bi-Directional Coupler, 50-1000 MHz, N 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .... 
NARDA 3090-SERIES Precision High Directivity Couplers 
NARDA 368BNM Coaxial High Power 
Load, 500 Watts, 2.0-18 GHz, Nim) 
NARDA 3752 Coaxial Phase Shifter, ..... 
0-180 deg/GHz, 1-5 GHz 
NARDA 37538 Coaxial Phase Shifter, ............ccccssssecescnssrerssees $1,000.00 © 
0-55 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional rion Seaahaaaibics $75.00 
NARDA 4227-16 Directional Coupler, .. sabes 
16 dB, 1.7-26.5 GHz, 3.5mm(f) 
NARDA 4242-20 Directional Coupler, 
20 dB, 0.5-2.0 GHz, SMA(f) 
NARDA 4247-20 Directional Coupler, 
20 dB, 6.0-26.5 GHz, 3.5mmi(f) 
NARDA 4247B-10 Directional Coupler, .... 
10 dB, 6.0-26.5 GHz, 3.5mm(f) 
NARDA 5070-SERIES Precision Reflectometer Secon sae 
NARDA 562 DC Block, . wan 
10 MHz-12.4 GHz, 100Vn max., ., N(mvl) 
NARDA 765-10 10 dB Attenuator, 50 Watts, . 
DC-5 GHz, N(m/f) 
NARDA 791FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz ........... $600.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz re 
NARDA 793FM Direct Reading 
Variable Attenuator, 0-20 dB, 4-8 GHz 
NARDA 794FM Direct R@adiNg .........::0s:ssesnntssessesssonasnessereessessnesneee 
Variable Attenuator, 0-40 dB, 4-8 GHz 
OMNI-SPECTRA 2085-6010-00 ... PERO SY 
Crystal Detector, 1-18 GHz, negative polarity, SMA) 
PAMTECH KYG1014 WR42 Junction .......ccssssorsessesonsaneennsrnseneenessnnnd $250.00 
Circulator, 18.0-26.5 GHz 
SONOMA SCIENTIFIC 21A3 ....ccccssssssssospscsvseonssensenenssnnnnneesnneennennnness $75.00 
WRA2 Circulator, 20 dB, 20.6-24,.8 GHz 
TEKTRONIX 2701 Step AttenuattOr, .........csrverssresrseneneenesveneennsnenns 
0-79 dB, DC-1 GHz, AC or DC coupled 
TRG B510 WR22 Direct Reading 
Attenuator, 0-50 dB, 33-50 GHz 
TRG V510 WR15 Direct REAading ........-crvererrereerrsenesnarerernenenennenenne 
Attenuator, 0-50 dB, 50-75 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz 
TRG W510 WA10 Direct Reading .... 
Attenuator, 0-50 dB, 75-110 GHz 
TRG W551 WR10 Frequency Meter, 75-110 GHz .. 
WAVELINE 100080 WR28 Terminated 
Crossguide Coupler, 30 dB 
WEINSCHEL 150-110 Programmable ..........:::0:sesresssererressererrrere 
Step Attenuator, 0-110 dB, DC-18 GHz, SMA 
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, i re 
WEINSCHEL DS109LL Double .. + 
Stub Tuner, 0.2-2.0 GHz, Newt 


COMMUNICATIONS 


HP 4935A Transmission Impairment Measuring Set 
HP 59401A HPIB Bus Analyzer ... 
MICRODYNE 1200MR 215-320 MHz... 
Telemetry Receiver, PSK demodulation 
TEK 1411R PAL Gen.,W/SPG12 SYMNC; .......ccsconsnsennnnesnennssennsenennsneene 
TSG11 color bars;TSG13 linearity 
TEK 1411R PAL Test Gen., 
w/SPG12,TSG11,TSG13,TS 
TEK 1491 PAL Test Gein cisssssineerseosesssasvscscvassiaecerevecevedvovesoonsanbes 
w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG16 
TEK 1411R-opt.04 PAL Test Gen.,w/ 
SPG12,TSG11,TSP11,TSG13,TSG15,TSG'16 ... 
TEK 147A NTSC Test Signal 
Generator, with noise test signal 
TEK 148 PAL Insertion Test Signal Generator 
TEK 520A NTSC Vectorscope .. 
TEK 521A PAL Vectorscope ..... 


MISCELLANEOUS 


EG&G / PA.R. 5302 / 5316 Lock-in 
Amplifier, 100 mHz-1 MHz, GPIB / RS232C 

FLUKE 2180A ATD i a tere ss 

P.A.R.5206-95,98 Two-Phase .. lees 
Lock-in Amp., 2 Hz-100 kHz, “GPIB” 

TEK TMS006 5000-series 
6-slot Programmable Power 

TEK TM504 500-series 4-slot Power Module 

TEK TM506 500-series 6-slot Power Module .... 

TEK TM515 500-series 5-siot Traveller Power Module ... 


VI 
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Are you interested in Microprocessors & Embedded 
Control Systems? If not you should be! Look around, 
just about everything these days has an embedded 
microprocessor in it, TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions, The Primer Trainer is 

the tool that can not only teach you how these 

devices operate but give you the opportunity 

to program these types of systems yourself 
Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language, 


then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. 
snow! 


So don't be left behind, this is information y 
+ Measuring Temperature 


+ Using a Photocell to Detect Light Levels 
Making » Waveform Generator 
Constructing a Capacitance Meter 
Motor Speed Control Using Back EMF 
Interfacing and Controlling Stepper Motors 
Scanning Keypads and Writing to LCD/LED Displays 
Bus Interfacing an 8255 PPI 
Using the Primer as an EPROM Programmer 
DTMF Autodialer & Remote Controller (New!) 


The PRIMER is only $119.95 in kit form, The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.95). The Upgrade inclades: an RS232 serial pon & cable, 32K of battery bucked RAM, & 
Assembler/Terminal software, Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed 


MWA. inc 5 


IL 62901 
BBS 529-5708 


Examples 
Include: 


11 EMAC WAY, CARBONDALE, 
618-529-4525 Fax 457-0110 
World Wide Web: http://www.emacinc.com 
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HAM GEAR 


FOR SALE 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
2011, 805-259-3830 (fax), bfl-jfs@smart 


GENERAL ELECTRIC 


TAD 1450 1510 1520 


MOTOROLA 
P200 HT600 MT1000 


NLN 5860 NTN 4327 


MIDLAND 
70-810 B16 B19 B21 
B25 826 B32 B36 B60 


1985 - 1998 


YEARS 
OF SERVICE 


2.4GHz POWER amplifier with power 
supply. 10-40 mW input, | (one) watt output 
with in-line SMA connectors and built-in 
heat sink. Approx. 2” x 2” x 5/8” size. 
Frequency range 2.3GHz-2.5GHz. 
$189/each. Compatible with all ATV prod- 
uct lines. See our website for more info on 
accessories and transmitter and receiver 
modules. Seabrook, 972-480-0060 (Texas, 9- 
6PM CST). E-Mail: main@480i.com Web: 


Wh PRIMECELL 


IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'- SEND THEM FOR REBUILDING ! - SAVE $ $ 
CUNARD ASSOC. INC., 9343 US RT 220, Bedford, PA 15522 


WE INSTALL NEW N-CAD OR NI-MH BATTERIES INTO YOUR ORIGINAL CASE. 
WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL 

WE FIX WHAT CAN'T BE FOUND. (OR AFFORDED ) 

WE PROVIDE QUICK SERVICE. / EXTENDED LIFE FOR OLDER EQUIPMENT 
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED. 

WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING 

WE GIVE YOU A 12 MONTH WARRANTY. 

WE WILL BE HERE WHEN YOU NEED US / EST. 1986 

WE SAVE YOU" MONEY “*" $$3$ 


NO JOB tS TOO LARGE OR TOO SMALL 


19A704850P(1200mAH) $ 34.95 
19A704860P(1800mAH) $ 39.95 
PL19D429763(777)G1/3 $37.95 
19A705293P 344A4506P $ 34.95 


M AXON SA-1155 1160 $ 39.95 
$21.95 


NTN 4585 4824 5414 $37.95 
NTN 5447 5521 5545 $37.95 
$39.95 


$ 39.95 
$ 39.95 


FOR INFORMATION ABOUT YOUR REQUIREMENTS ....... CONTACT US: 
PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
VISIT OUR WEB SITE http://members.aol.com/primecell/primecell.htm 


BATTERY REBUILD SERVICE 


MANY OTHERS AVAILABLE - WRITE OR CALL 


FREE CATALOG 


ADD $4.50 SHIPPING & HANDLING PER ORDER 


.. VOLUME DISCOUNTS AVAILABLE 


UNIDEN RADIO SHACK 
APX650 1050 $29.95 HTX Packs $ 29.95 
1000 1010 1070 $34.95 New 8.4V pack & chgr 
1100 1200 Series $36.95 1500mAh nimh $34.95 
BP205 650mAh $ 19.95 KENWOOD 
BP200 1500mAh $24.95 PB2/KNB3 $29.95 
SC150 1500mAh $22.95 PB21/21H $ 14.95 

{COM PB25/H/26 $ 24,95 

BP2/BP3/BP22 $18.95 CORDLESS DRILLS 

BPS5/BP23/24 $24.95 Any brand 7.2V $ 18.95 

BP7/CM7/BP8 $32.95 Any brand 9.6V $29.95 

BP180/CM79 $34.95 Any brand 12.0V $ 32.95 

YAESU Any brand 14.4V $ 37.95 

FNB3 4121416 $32.95 Any Brand 18.0V$ 45.95 


FNB19 21 26 27 38 $ 32.95 COMPUTER PACKS 
FNB 10 1117 2535$23.95 Send battery for quote. 
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PRACTICAL ANTENNA 
HANDBOOK, by Joseph Carr. The most 
popular book on antennas ever written, 
widely known as "the antenna builder's 
bible." This Third Edition is a work for anyone 
with an interest in antennas, from the newest 
of novices to the most experienced engi- 
neer. This empowering book gives you all 
kinds of projects and material that explains 
why what you did works.Only $49.95! 10% 
discount to Nuts & Volts sub- 
scribers. Call 1-800-783-4624 to 
order using Visa or MasterCard. 


link.net www.480i.com 


TELEPHONE LISTENING 
DEVICE WITH 
12 HR. RECORDER 


Record telephone conversations in your office or home. Starts automati- 
Cally when phone is answered, records both sides of phone conversa- 
tion, Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 

For comprehensive 50 page catalog of Micro Video, VHF transmit- 
ters Surveillance, and Counter-surveillance and much more! Send $3.00 
Call 321-725-1000 


USI CORP 


P.O. Box N2052 Melbourne, FL 32902 
COD’S OK 


40 Sepremser 2000 


Write in 39 on Reader Service Card. 


When Visiting Disney World And Sea World. . . 
Come To The World Of Electronic Surplus! 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of I-4 
And Fairbanks Avenue. 


Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* WIRE 

* SWITCHES 

* RESISTORS 

%* TRANSISTORS 

* TRANSFORMERS 
* TEST EQUIPMENT 
* NI-CAD BATTERIES 


* COAX 

* RELAYS 

* HARDWARE 

* CAPACITORS 

* PANEL METERS 

* CIRCUIT BOARDS 

* INTEGRATED CIRCUITS 


Hours: 


Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 


kee kek kaa 


We Buy Surplus 
Electronic Parts — 
FAX your list. 
www.skycraftsurplus.com 


FAX 407/647-4831 


PH 407/628-5634 
P.O. BOX 536186 
ORLANDO, FLA, 32853-6186 


1.2GHz ATV — 8 channel TRANS- 
MITTERS and RECEIVERS. 75mW 
output power, | video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. Includes 
1/4 wave rubber duck antenna. Standard fre- 
quencies are: 1250, 1255, 1260, 1265, 1270, 
1275, 1280, 1290 MHz. Custom frequencies 
are available. $79/each for transmit- 
ter. $79/each for receiver. Seabrook, 
972-480-0060 (Texas, 9-6PM CST). E-Mail: 
main@480i.com Web: www.480i.com 


. ge yng) se 
2.4GHz ATV — 8 channel TRANS- 
MITTERS AND RECEIVERS. 35mW 
output power, | video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. Includes 
1/4 wave rubber duck antenna. Standard fre- 
quencies are: 2398, 2405, 2412, 2416, 2420, 
2428, 2435, 2442 MHz. Custom frequencies 
are available. See ad in this section for power 
amplifier. $S79/each for transmitter. 
$79/each for receiver. Seabrook, 972- 
480-0060 (Texas, CST) or E-Mail: 
main@480i.com Web: www.480i.com 


HAM GEAR 


WANTED 


CB — SCANNERS 


CBs, ACCESSORIES, SCANNERS, 
ANTENNAS, MICROPHONES, 
COAX. Best prices! Call 1-800-821-2769 
for current flyer. We also carry NIMH bat- 
teries and chargers. http://www.thomas- 
distributing.com THOMAS DISTRIB- 
UTING, 128 Eastwood, Paris, IL 
61944. 


cB MODIFICATIONS! Freq- 
uencies, books, kits, high-perfor- 
mance accessories, plans, repairs, 
amplifiers, !0-meter conver- 
sions. The best since 1976! 
Catalog $3. CBCI, Box I898NV, 
Monterey, CA 93942. 
www.cbcinti.com 


240+ CHANNEL CB/HAM/FRS/COM- 
MERCIAL radios: AM/FM/SSB/CW expord 
domestic: RCI, TEKK, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mics, antennas, lin- 
ears, meters, mod books, manuals, schemat- 
ics, night scopes, and tons more stuff! 
Catalog $3. MAXTECH, Box 8086, New 
York, NY 10150. 718-547-8244. 
www.Pennycircus.net pennycircus@usa.net 


MUSIC & 
ACCESSORIES 


COMPUTER 
HARDWARE 


WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to connect 
PCs, printers, Mac’s, networks, telecommuni- 
cations, and audio/video equipment. We 
offer: custom cables, free catalogs, and same 
day shipping on most orders. Visit our web- 


site at www.rogerssystems.com or call I- 
800-366-0579. 


19” RACKMOUNT ATX PC chassis, 
$159 (with ad). 972-242-8087, www.cti 
-x.com 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a 
quote or fax us your equipment list. We buy, 
sell, and trade. KEYWAYS, INC., 937- 
847-2300 OR fax 937-847-2350. 


BRAND NAME low-end Pentium com- 
puters starting at $50. Call Jerry W2GIA, 
Disks N Data, !-800-833-6893 or E-Mail: 
dndcom@earthlink.net 


EVERYTHING NEW w/warranty! Best 
prices. Motherboards with CPU 566MHz 
$195, custom configured systems, monitors 
17” $165, Pentium systems from $195. 
Modems, multimedia kits, scanners, cases, 
$20. Hard drives all sizes to 40 gigabytes, 540 
megabyte $20. Call 714-778-0450. E-Mail: 
cci@surfside.net 


SS5O0MHz BAREBONE systems from 
$199. 486 computers $49. Brand name 
Pentiums from $199. Motherboards $20, 
color printers $75, 1.44/1.2 floppies, speak- 
ers $10. 714-778-0450. 


SONY PLAYSTATION GAME 
ENHANCER, mod-chip function 
plays backup COPY of CD. You do 
not need to have original to play backup. 
Simply plug the enhancer in back of playsta- 
tion! Skips both Sony logos, many preloaded 
cheat codes. More $29. MOD-CHIP plays 
backups, works with all models and games 
$19. Order now 847-657-1160 or 
www.saveware.com 


ISO7816 PROGRAMMER built $150. 
Kit $125. No software. Blank smart cards 
$20.00 or 8/$100. Tony 419-385-3100. 


LOOKING FOR cheap clone PC 
parts that actually work? Call 


UTWE for hard drives, disk controllers, 


video cards, mainboards, etc. We also have 
network stuff like cables, cards, adapters, 
hubs, etc. NEW tape drives 1.4G $30 ea. | 
(or 2) meg PCI video cards $10 (or $15). 
2GB 3.5” SCSI hard drive with cable and PCI 
controller $45. Remember, today we have it, 
tomorrow we don't! So email or call now. 
Case of 7 nearly new Epson keyboards, $21 
($3 ea.). There are other deals too! For the 
latest dealsheets send an email to 
dealsheets@utwe.com or call 626-930-1121 
(10am-5pm Pacific) or fax 626-930-1123. 
Email: sales@utwe.com 


SPECIALS ON 8/4/00: Leoptics CORW 
kit, retail package with Mitsumi drive. 
Adaptec software, | each CDR/CDRW 
media $99. Media: CDR 6X Write, 50pk 
spindle $19, 74 min CDRW in jewel case, 
30+ at $0.75 each, IBM 20GB Ultra 66 
drive, 2MB buffer, $109. Much more at 
www.ts.nu, frequent pricing update for 
hot items like CPU or memory. Or request 
CD of our site, currently 700+ pages. Web 
pages by fax, too. I-year or better warranty 
on all parts. tech-specialities, Inc., 5703 
Heffernan, Houston, TX 77087-4113. 1-800- 
864-5391 for orders and tech support, fax: 
713-307-0315. 


FOR SALE: HP 85 w/lO ROM and 16K 
mem module $350 incl. shipping. 
HughMAdams@MSN.COM 1011 Hondo 
Avenue Apt. D, Ft. Walton Beach, FL 32547. 
850-864-2414. 


SUPER-TCOMP singic Board Computer 


* Completely assembled. NOT A KIT! 


+ Program in C, assembly, IC, etc. 
* 32K RAM chip with 10 year battery backup 
* 5 volt low drop-out voltage regulator 
* Max233 RS232 converter 
* Most signals available at expansion ports 
+ External mode, reset and power connections 
+ Available options include 1/O expansion and 
LCD board 
* Comes with complete instructions 
+ Very small package: 2.1” x 3.0” 
* 1 year limited warranty 
ONLY $145 
Ray’s Robotic Racers (310) 515-6075 
http://www.teleport.com/~raybutts/ 
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FOR SALE: HP Vectra ES/12 w/HP 560 
color printer, Windows 3.|! HP Pavilion color 
monitor. All for $350 incl. shipping. 
HughMAdams@MSN.COM 101! Hondo 
Avenue Apt. D, Ft. Walton Beach, FL 32547. 
850-864-2414. 


COMPUTER 1s 
SOFTWARE at 


FREE IBM DISK CATALOG of quality 
Shareware and CD-ROMs. MOM ‘N?’ 
POP’S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL 34609-01 | |. 352-688- 


9108. momnpop@gate.net ulators. 


* Replaceable heating element 

imstex" FUNCTION GEN. 
insTeEK 
OSCILLOSCOPE 

$ 00 

Leiden 299" | ALLIGATOR LEADS $10 ow. 
DIGITAL MULTIMETER Mini Toggle SPOT 
AC/DC Voll/Current, Res, Cap., 

#060501 
PAD-234 
Complete Needle Nose) Wire Diagonal 


WELLER SOLDERING STATION - MODEL WLC 100 
* Variable power control (5 to 40 watts) $3695 
* Quality light-weight pencil iron 
LOWEST PRICE 20MHZ 
is f WITH INT/EXT FREQ. COUNTER 
3 MHz, Digital Display Mod 
MODEL GOS-620 = pet es 
Dual Channel — 20MHZ MODEL 6216 $4.Q00 Pia, 
SCOPE PROBE 60 muz $4295 SET OF 10 
SWITCHABLE X1, X10 
SWITCHES 
32 Ranges — 31/2 Digit 
MODEL MY-64 $9795 SOLDERING IRON 3-WiRE 
HIGH Ah _. $55 
Frequency. Rubber Holster Included — 
HIGH SUA To TOOLS 
DIGITAL/ANALOG TRAINER|. “ith Cushion Grips and Return Spring 
portable Pliers Stripper 
workstation. Fy Iya 


Cutter 
| $995 


DC POWER SUPPLIES 
MODEL HY3003 — DIGITAL DISPLAY cow 
Variable output, 0-30 VDC, 0-3 Amp $9900 i 


MODEL HY3003-3 - TRIPLE OUTPUT 


Variable and 

fixed power 

supplies, function generator, 

digital /O, rugged design, 

high impact case. 
Assembled Kit 


Bala ad 


Two 0-30 VDC, 0-3 Amp 
variable oulputs plus 5V 3A 
tixed. Digital Display. 


0150 Se 


In NJ: 732-381-8020 
FAX: 732-381-1006 
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www.rascom!.com WIN98 UTILI- 
TIES. Web site blocking firewall, keypad 
program launcher, demos, and special offers! 
E-Mail: rascom@mediaone.net 


meinem To ee ai 
WWW.SCHEMATICA.COM FOR pro- 
fessional freeware and shareware.Active and 
passive filter design, 555 designer, linear sim- 


=>) Model features 3 binding posts 


"365 Blair Road * Avenel, 
800-972-2225 


plug-ins 


test sets 
counters 
generators 
oscilloscopes 
power supplies 
spectrum analyzers 
& much more! 


www.levylatham.com 


PRIVATE MARKETERS OF U.S. GOVERNMENT MILITARY SURPLUS ASSETS 
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SEGA DREAMCAST BOOT CD- 
ROM. This CD-ROM allows you to play 
CDR-BACKUPS and IMPORTS on your 
Dreamcast. Includes BOOTCD, instructions, 
& informational packet. For US Dreamcast’s 
manufactured before 8/2000. Includes 
WWWI/FTP places via Internet for down- 
loads. $50+ shipping. 619-749-7788. 


LIQUIDATION WINDOWS 95/98, 
Office suites $10-69. Windows companion 
$5. 1,000, games 10 PACK $20, Windows 
tutorials $5, DOS $5. 714-778-0450. 


FMSTUDY32 FM, LPFM allocation stud- 
ies. Manage FCC database on your PC! 
Manual included, $39.95. Demo, info, special 
Web pricing at http://members.xoom.com/f 
mstudy 


ck lee le) 
pateoontiw ay I 


pe oa ae 


FESR mn —TELECOMMUNICATIONS TRAINER 


HANDS-ON TELEPHONY, LAN, CATV EXPERIENCE A 
WITH ONE SELF-CONTAINED UNIT t3 
Only 


T-Comm Trainer (TCM-100) $199.95 ead 

Lab Manual / Work Book 26: $4 gg %. 
FArw“es ~ 

MODEL TCM-100 


Component and Supplies Kit . 
PRESS-N-PEEL | RESISTOR 


Tool Kit 
\ KIT 


SOLDERLESS BREADBOARD 
830 tie points. MB102PLT \ 
1/4W 5% 
film. 5 pieces 
PC Board Transfer Film 
4 | PNP Blue 5 Sheet .... $9.90 


each of 73 

values. 365 
PNP Wet 5 Sheet ......990 | Pl&ces total 
PNP Blue 20 Sheet .. 28.95 
PNPWet20Sheet 28.95 


and aluminum backplate. 
Part No. 1-9 


MB102 5.95 5,00 
MB102PLT 895 8.00 


MOTION DETECTOR 
$2 ea. - 10 For $15 


LM555 10 Min, .. 

LM741 10 Min. ... 

T4LSO0 10 Min. ..... 

7805 Regulator 10 Min. . 
2N3904 10 Min, 

PN2222 10 Mit, necnsnsnnn 
Red LED T 1°/: 10 Min, .. 
Green LED T 1°/ 10 Min. 
Yellow LED T 1°/« 10 Min. 
Photo Cell 10 Mit, a aeneoneene 
patted 15¢ ea. 


10+ 


Low-Priced 
Items In Our 


FREE 


NJ 07001- 2293 


http://www.elexp.com 
email: electron@elexp.com 
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NEW MICROSOFT Windows 
Millennium is here! More like 
Windows 98 than the Windows 2000 which 
is like NT, installs easy from desktop and 
includes new updated drivers. Includes CD- 
ROM, manuals, certificate $139. Windows 
95B only $39! B version has FAT 32 large 
partition support. Includes CD-ROM and 
boot floppy. Order now 847-657-1160 or 
www.saveware.com 


CAM & MOTION SW/HW: Z-trace, 
PCB toolpath. Plotcam motion control, step 
drivers. WWW.megabits.net/ddt FAX 
321-452-7197, 321-459-2729. heater@m 
egabits.net 


COMPUTER 


EQUIPMENT WANTED 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002: fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763- 
331 1/540-382-2935). 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a 
quote or fax us your equipment list. We buy, 
sell, and trade. KEYWAYS, INC., 937- 
847-2300 OR fax 937-847-2350. 


HP CALCULATORS wanted: models 10, 
70, calculator watch, others for private col- 
lection. Cash paid. Bob Morrow, 765-855- 
2348, rkmorrow@aol.com 


Doppler Direction Finder 


Track down jammers and hidden transmitters with ease! This is the 

famous WA2EBY DF 'er featured in April 99 QST. Shows direct bearing to 
transmitter on compass style LED display, easy to hook up to any FM receiver. The 
transmitter - the object of your DF'ing - need not be FM, it can be AM, FM or CW. 
Easily connects to receiver's speaker jack and antenna, unit runs on 12 VDC. We 
even include 4 eyed home-brew "mag mount” antennas and cable for quick set 
up and operation! Whips can be cut and optimized for any frequency from 130- 
1000 MHz. Track down that jammer, win that fox hunt, zero in on that downed 
Cessna - this is an easy to build, reliable kit that compares most favorably to com- 
mercial units costing upwards of $1000.00! This is a neat kit!! 
DDF-1, Doppler Direction Finder Kit 


FF link boards are perlect for any wireless contro! application; alarms, data 
transmission, electronic monitoring...you name It. Very stable SAW resonator 
transmitter, crystal controlled receiver - no frequency drift! Range up to 600 
feet, license free 433 MHz band. Encoder/decoder units have 12 bit Holtek 
HT-12 series chips allowing multiple units all individually addressable, see 
web site for full details. Super small size - that's a quarter in the picture! Run 
on 3-12 VDC. Fully wired and tested, ready to go and easy to use! 


We call them the ‘Cubes’... Perfect video re from a trans- 
jj mitter you can hide under a quarter and only as thick as a stack of 
2 | four pennies - that's a nickel in the picture! Transmits color or B&W 
aan y- i with fantastic quality - almost like a direct wired connection to any 
—_— SSS 1V tuned to cable channel 59. Crystal controlled for no frequency 
drift with performance that equals models that cost hundreds more! Basic 20 mW model transmits up to 300’ while 
the high power 100 mW unit goes up to 1/4 mile, Their very light weight and size make them ideal for balloon and 
rocket launches, R/C models, robots - you name it! Units run on 9 volts and hook-up to most any CCD camera or 
standard video source. In fact, all of our cameras have been tested to mate evigew a with our Cibes and work great. 
on assembled - Ps hook- ap! power and you're on the air! One a eae mt 
Basic Video Transmitter. 89.95 S20 


CCD Video ij 
Cameras a 


quality Japanese Class ‘A’ 

oo array, over 440 line line a -- not the off-spec 
arrays that are found on many other cameras, Don't be 
fooled by the cheap CMOS single chip cameras which have 
1/2 the resolution, 1/4 the light sensitivity and draw over 
twice the current! The black & white models are also super 
IR (Infra-Red) sensitive. Add our invisible to the eye, IR-1 
ituminator kit to see in the dark! Color camera has Auto volts DC. Pro AM-25 AC power adapter, 
gain white balance, Back Light Compensation and DSP! matching case and bottom loaded wire antenna. Entry- 

jtable with Wide-angle (80°) or super slim Pin-hole style | level AM-1 has an available matching case and knob 
Set that dresses up the unit. Great sound, easy to build 

~ you can be on the air in an 


AM-1, Entry level AM Radio Transmitter Kit... $28.95 
CAM, Matching Case Set for AM-t 


Mini Radio 
Receivers 


Transmitter 


Operates in standard AM broad- 

cast band. Pro version, AM-25, is synthesized for sta- 
ble, no-drift frequency and is setable for high power 
output where regulations allow, typical rai nge of 1-2 
miles, Entry-level AM-1 is tunable, runs FCC maximum 
100 mW, range 1/4 mile. Both accept line-level inputs 
from tape decks, CD players or mike mixers, run on 12 


lens. Run on 9 VDC, standard 1 volt p-p video, Use our 
transmitters for wireless transmission to TV set, or add our 
1B-1 Interface board kit for super easy direct wire hook-up to 
any Video monitor, VCR or TV with A/V input. Fully assem- 
bled, with pre-wired connector. 


CCDWA-2, B&W CCD Camera, wide-angle lens . 


IB-1, Interface Board Kit 


Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire department, ham operators, or how 
about Radio Moscow or the BBC in London? Now imagine doing this on a little radio you built yourself - in just an 
evening! These popular littie receivers are the nuts for catching all the action on the local ham, aircraft, standard FM 
broadcast radio, shortwave or WWYV National Time Standard radio bands. Pick the receiver of your choice, each easy 
to build, sensitive receiver has plenty of crystal clear audio to drive any speaker or earphone. one evening 
, fun on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarn- 

er output for hook-up to our SCA adapter. The SCA-1 will tune in commercial-free music and other ‘hidden’ i 
services when connected to FM receiver, Add our snazzy matching case and knob set for that smart finished look! 
AR-1, Airband 108-136 MHz Kit. $29.95 FR-6, 6 Meter FM Ham Band Kit 
HFRC-1, WWV 10 MHz (crystal controlled) Kit. .... $34. FR-10, 10 Meter FM Ham Band Kit. 
FR-1, FM Broadcast Band 88-108 MHz Kit FR-146, 2 Meter FM Ham Band Kit 
SR-1, Shortwave 4-11 MHz Band Kit en FR-220, 220 MHz FM Ham Band Kit. . v8 

\- Adapter kit for FM radio. . ese Matching Case Set (specify for which kit)... 


PIC-Pro Pic Chip Programmer 


E ta use ped gyi the PIC16C84, 16F84, 16F83 microcontrollers by Microchip. All software 


f, run and + as well as free jar esta af shea og sore al 

This _ Bite fo popula’ ~ by Michael ion ge featured in Electronics Now, 

psec ag Mol port and ches great looking matching case, knob se oeand AG 
propramming those realy Neat microcontrollers now...order your PICPRO today! 

Pict, PeoAO Pap Programmer Kit $59.95 


Order Toll- free: 
Status at 800 numt . 


re Technical Info, Order Status 
Call Factory direct: 716-924-4560 
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See our complete aoe and order 
on-line with our secure server at: 


www.ramseyelectronics. com for suttace mail or use credit card and specily shipping method. 


1 GHz RF Signal Generator 


A super price on a full fea- 
tured RF signal generator! 
Covers 100 KHz to 
999.99999 MHz in 10 Hz 
steps. Tons of features; 
calibrated AM and FM 
modulation, 90 front panel 
memories, built-in RS-232 
interface, +10 to -130 
dBm output and more! 
Fast and easy to use, Its 
big bright vacuum Seneoenit display can be read from anywhere on the 
bench and the handy ‘smart-knob’ has great analog feel and Is intelli- 
gently enabled when entering or changing parameters'in any field - a 
teal time saver! All functions can be continuously varied without the 
need for a shift or second function key. In short, this is the 
you'll want on your bench, you won't find a harder working ¥F signal 
generator - and he ‘ll save almost $3,000 over competitive units! 
: « $1995.00 


Super Pro FM 
Stereo 
Transmitter 


Prolessional synthesized FM Stereo station in easy to use, handsome 
cabinet. Most radio stations require a whole equipment rack to hold all 
the features we've packed into the FM-100. Set freq with Up/Down 
buttons, big LED display. Input low pass filter gives great sound (no 
more squeals or swishing from cheap CD inputs!) Limiters for max 
‘punch’ in audio - without over mod, LED meters to easily set audio 
levels, built-in mixer with mike, line level inputs, Churches, drive-ins, 
schools, colleges find the FM-100 the answer to their transmitting 
needs, you will too. Great features, great price! Kit includes cabinet, 
whip antenna, 120 VAC supply. We also offer a high power export 
version of the FM-100 fully assembled with one watt of RF power, for 
miles of program coverage. The export version can only be shipped if 
accompanied by a signed statement that the unit will be exported. 
FM-100, Pro FM Stereo Transmitter Kit 

-100WT, Ful test gh Power FM-100. . 


Transmitters 


No drift, microprocessor synthesized! Great audio 
quality, connect to CD player, tape deck or mike 
mixer and you're on-the-air. Strapable for high or low power! Runs on 
12 VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC 
power adapter - easy one evening assembly, 
FM-25, § i i 
Lower cost alternative to our high performance trans- 
mitters, Great value, easily tunable, fun to build. Manual 
goes into great detail about antennas, range and FCC ea 
tules. Handy for sending music thru house and yard, 
poses ae op pate ey pdf ager yg 
ional audio quality! Runs on 9V battery or 5 to 
Add matching case and whip antenna set for nice ‘pro’ look. 
sh Tunable FM Stereo Transmitter Kit 
CFM, Matching Case and Antenna Set 
FMAC. Plug Adapte 


RF Bower Booster 


=) Add muscle to your signal, boost power up to 1 walt 
= over a freq range of 100 KHz to over 1000 MHz! Use 
as a lab amp for signal generators, plus many foreign users employ the 
LPA-1 to boost the power of their FM transmitters, providing radio ser- 
vice through an entire town, Runs on 12 VDC. For a neat finished look, 
add the nice matching case set. Outdoor unit attaches right at the 
antenna for best signal - receiving or transmitting, weatherproof, too! 
$39.95 


CLPA, Matching - 
LPA-1WT, Fully Wired LPA-1 with Case 
FMBA-1, Outdoor Mast Mount Version of LPA-1 ... 


For maximum performance, a good antenna is needed. 
Choose our very popular dipole kit or the Comet, a factory 
made 5/8 wave colinear model with 3.4 dB gain. Both 
es OF with any FM receiver or transmitter. 


DIUCBVER 


ORDERING pore so Satistaction Guaranteed, Examine tor 10 days, 
not pleased, return in original form for refund. Add $6.95 for ship- 
ping, handling and insurance, Orders under $20, add $3.00. NY resi- 
dents add 7% sales tax. Sorry, no CODs. Foreign onders, add 20% 


Write in 43 on Reader Service Card. 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and trade 
all makes of test equipment. Visa and 
MasterCard accepted. Check out our inven- 
tory and specials at WWW-FEITEK.COM 
2752 Walton Road, St. Louis, MO 63114, 314- 
423-1770. 


KENTRONIX TEST EQUIPMENT 
SPECIALS. Check our WEB site at 
http://www.kentronix.com for 
monthly specials. We are also looking to buy 
test equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 732- 
681-3229 or FAX 732-681-3312. E-Mail: 
brian@kentronix.com 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a 
quote or fax us your equipment list. We buy, 
sell, and trade. KEYWAYS, INC., 937- 
847-2300 OR fax 937-847-2350. 


POOR MAN’S Spectrum Analyzer/ 
Monitor Receiver Kit. 2 to 1,700 MHz. Basic 
kit only $98. Now available with switched 
resolution filters, tracking generator and 
direct digital frequency readout. Works with 
ANY scope or IBM compatible computer. 
Send stamped envelope for details. Science 
Workshop, Box 310B, Bethpage, NY 11714. 
http://www.science-workshop.com 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


BROWSE OUR Web site and check out 
the “monthly special.” TDL Technology, Inc., 
www.zianet.com/tdl 


TEST EQUIPMENT technicians needed: 
calibration and repair techs. Three full-time 
openings. We are located in Broomfield, 
Colorado, between Boulder and Denver. We 
perform electronic and physical/dimensional 
calibrations. Please send resume to irl@cali 
bration.com 


AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $305 or less. We 
also handle 478As and many others. Call or 
fax for more information.Willamette RF, Inc., 
541-754-7226, FAX 541-753-4629. 


POCKET TESTBENCH, inexpensive 
RS-232 instrument, with scope, logic, 
counter, generator modes. Also, products for 
embedded development. Oricom Techno- 
logies, 303-449-6428. www.sni.net/~oricom 


SECURITY 


HIDDEN CAMERA! Looks like a 
smoke detector, actually is a 3.6 mm B/W 
wide angle lens. Lightweight, put anywhere. 
Only $69.95+ S&H. ORDER TODAY. 
Privacy Electronics, 1-877-WIRE-TAP. 
WWW.BUGGED.COM 


Continued on page 57 


by Steve 
Daniels 


ne of the most common ques- 

tions asked by beginning elec- 

tronics hobbyists is: "How do | 

draw neat, accurate schematics? 

Drawing by hand seems awfully 
inefficient, but | don't want to spend a lot of 
money for special software." 

Fortunately, there is a very good answer 
in the form of Microsoft Paint, the bitmap edi- 
tor that is included in every copy of Windows. 
It's free, and you can use it to easily create a 
whole palette of your favorite symbols as 
shown in Figure 1. 

I'll show you in this article how to use 
Paint to create the palette, and the basics of 
how to use it to do great schematics. If you've 
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How To Draw 
Schematics 
Using 
MS Paint 


never used a bitmap editor, you'll start to 
learn how this sort of program works — a 
good thing for any 21st century professional 
or hobbyist to know. 

I'm presuming that you're familiar with 
the basic point-and-click functions of Windows 
95/98, and that you have some experience 
with dragging objects between windows and 
cutting and pasting. | won't presume that you 
already know Paint, so, if you do, please bear 
with my explanations of basic functions. 

You can find the Paint application on the 
Windows Start menu under 
Programs/Accessories, but it is much more 
convenient to have a shortcut to it. If you 
don't already have a shortcut icon for Paint on 


your desktop, Figures 2 through 7 show how 
to put one there. 


Creating Your First Symbol 


We will be working with the Paint pro- 
gram opened in two windows: one for creat- 
ing symbols and the other for storing them as 
a palette for later use. To begin, double-click 
the shortcut icon to start Paint. Reduce the 
application in size so that it is a window on 
the desktop. Now open a second instance of 
Paint and leave it maximized. The white back- 
ground in this window should be 600 x 800 
pixels in size, and Figure 8 shows how to set 
this up, if necessary. Symbols created in the 


C1 c2 c3 C4 C5 CB CT C8 
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x xplonng - C:\Program Files\Accessorie PR ee x] 


fi Edit View fo. Favoites Tools ‘ 


ye ee ¥, 


Forward 2 Up. Cut 
C; \WINDOWS\Start Menu 
Desktop 

a Ge eet ' smaller window will be copied to this one. 
8 or Figure 5 In the menu of the large window, click 
| of : es ne. My Documents Options, and make sure that Draw Opaque is 
LG My Documents | HB) Program Files NOT checked. If Draw Opaque is checked, 
| | Program Files | | | GD Accessories click on it to uncheck it. See Figure 9. 
i | Se Progr hate 

Click here . Click here Now go to the smaller window. While it is 


possible to "just draw" symbols if you have a 


Each month, uw lucky n names 5 will be drawnt! 
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‘Earth Computer 
see Technologies 
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A $99.00 value! 


Complete enclosed 
video input 3” NTSC monitor in metal case 
featuring a new Sharp 3” TFT and includes 
12-volt output 120 VAC wall power supply! 
Ideal for video security monitor! 
For more info, go to 
http://www.flat-panel.com/video.htm 


‘To Subscribe — — Just fil i in and mail the card sone in the magazine or cal our | 
toll free order line at (800) 783-4624 with a Visa or MasterCard. 


If you do not wish to order a subscription, but would like to be entered in our drawing, simply send or 

, E-Mail your name, address, and telephone number to Nuts & Volts, 430 Princeland Ct., Corona, CA 92879 
Na or drawing@nutsvolts.com. No phone entries accepted. All orders/entries must be received by the last day © 
es of the month to be included in that particular month's drawing. 
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To rename this: (a) Right-click on it: 


Mspaint exe panei mes 
@@ Add toZip 


(d) Click once on the desktop: 


very steady hand and good eyesight, | found 

it convenient to create a small "composition" 

area — 65 by 20 pixels, in this case — and 

draw symbols dot-by-dot. Figure 10 shows 

how to create the area. Increase the zoom 

and change the view so that the background Figure 7 
becomes a grid as in Figure 11. 

Let's draw a resistor. As shown in Figure 
12, click the pencil tool and use it to fill in 
dots by clicking in the squares of the grid — 
almost like following a paint-by-number draw- 
ing! | have shown the proportions that | used 
for the symbol | created, but you can make 
your own choices depending on the look-and- 
feel that you want for your drawings. 

See Figure 13. Rubber-band the newly-cre- 
ated symbol and copy it to the clipboard 
(CTRL + C). Now go to the larger window and 
paste it on the palette (CTRL + V). Save the 
palette with the filename of your choice. 

Return to the composition area. Unselect 
the resistor figure by clicking anywhere on the 
grid, and clear the grid by clicking 
Image/Clear Image on the Paint menu. Now 
draw a capacitor using the proportions shown 
in Figure 14. Copy this symbol to the palette 
and save the palette again. Figure 15 shows 
the proportions for a number 
of other common symbols, 
which you can also draw and 
copy to the palette. You will 
need a larger grid to draw the 
transistor and the op-amp, so, 
as you did earlier, set the size 
of the working area in the 
Attributes. 

In order to speed the 


process of doing designations, | Colors j nA 
pre-typed a bunch of labels for © Black and white © 
resistors and capacitors — R1 

through R15 and C1 through (c) The background becomes a small working area 


C15 — as you can see in Figure 
1. When you have finished a 
drawing, it’s very easy to just 
copy a whole group from the 
palette and slide the labels into 
place individually. 


Colors 
Beckett © Colors | 


tS; untitled - Paint 


Drawing Schematics 


Once you have a full 


palette of symbols saved, drawing a schemat- page setup parameters. These will give you as Draw Opaque is unchecked, and you are 

ic is very easy. Open the palette in one much use as possible of an 8-1/2 by 11 sheet ready to go. Switch to the palette instance, 
instance of Paint. Open a second instance for in landscape orientation. Figure 17 shows the rubber-band a symbol, and copy it to the clip- 
your schematic, and see Figure 16 for the setup for Image/Attributes. Make sure that board, switch to the schematic instance, and 
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fi; untitled - Paint 


ne or Size Col oup 


— 


Show Thumbnat 


(b) Widen the window so that you can see the whole work area. 


£9 untitled - Paint 


Figure 12 
(a) To draw a symbol, use the pencil to fill in the dots 


fi; untitled - Paint 


fF; untitled - Paint 


Figure 14 


F; untitled - Paint 
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r 
Fx, untitled - Paint 


Figure 13 


Normal Size CirleP 
Longe ize Cite 
| ShowGed Chi 
(c) Click here 
EA (a) You have a grid for laying out symbols! 


(a) Select the symbol and copy it to the clipboard, 


F, untitled - Paint 


paste the symbol to the schemat- 
ic. To connect symbols, either 
select a symbol and move it so 
that its connecting line merges 
with another symbol, or add 
lines as needed. Remember to 
save the schematic occasionally 
as you work. Paint permits copy- 
ing, cutting, and pasting of any 
rectangular area, and you can 
use these functions to re-format 
the drawing as it grows and as 
your ideas change. Figure 18 


shows a work in progress. For detailed instruc- 
tions on how to use the tools on the Paint 
toolbar, consult the Help screens or a third- 
party reference. 

It is entirely possible and desireable to 
construct "library" pages of commonly-used 
circuit patterns (power supplies, amplifier 
stages, logic blocks, etc.) and have these avail- 
able whenever you need them. Like any soft- 
ware tool, the palette is only a starting point; 
feel free to bend it to your own needs and 
tastes. 

Other bitmap editors can also be used for 
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this application; in particular, | can recom- | simple boards, | don't recommend pur- 
mend PaintShop Pro by Jasc software. That suing it. My reason is that there are a 
package does everything you would want of a | number of inexpensive CAD packages 


available that are optimized for creating R4 RS RE RT RB RS RIO 


bitmap editor, is much more flexible than 

Paint for those functions, and includes many PC boards. They are.all capable of creat- RM R12 R13 RI RH 

functions for creating and editing graphics ing a file format — called a Gerber pho- ses 

that are not available in Paint. PaintShop Pro toplot — that is understood by fabrica- 

does cost money, but you can try out a fully =| ‘tors and designers all over the world. A 

functional evaluation copy before buying it. bitmap editor is not suitable when you want | hope you enjoy using the schematic sym- 
To anticipate a question: Yes, you could | to have a factory make a board for you. My bols you've created, and | welcome comments 

use the techniques described here to do PC | favorite package for doing board layouts is and questions at smallbearelec@ix.netcom. 

board artwork by setting up a template and a Ivex's WinBoard. You can download a no- | com. If you would rather have the complete 

palette of component outlines. However, | charge evaluation copy — fully functional up | palette of symbols emailed to you, please 

while this method can be made to work for | to 100 pins — from www.ivex.com. | send a check or money order for $10.00 to: 


Small Bear Electronics, 123 Seventh Avenue 
; #156, Brooklyn, NY 11215. | can also 
5 Figure 16 accept MasterCard or Visa through PayPal, 
i untitied --Paint | Page Setup 1 -and you can find the PayPal icon on my 
home page: http://home.netcom.com/ 
= ~smallbearelec. NV 
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_ started work on World Peace (Rev 02).We had hoped to compete 
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ke 


JUDGES COMMENTS: “What impressed us most was 
the quality of the phieseae The circuit boards 
are designed very cleanly and the electrical and 
mechanical construction appears professional.” 
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Control box 


Robot controller interface board 


processor board 


Control box 


Dual channel 
processor board 


receiver board 


Dual channel 
transmitter board 

Robot controller - 

interface board 


External view of 


Electronics mounted 


Self-Commencer control box : 
interface board ; in control box ; 
Status display i i ~ ae 
The World Peace board with the control box is lost, and to ensure the safe operation of the 
Project (Rev 02) ; hydraulics. 
Hydraulic valve 

In 1998, my brother control board The operating state of World Peace is displayed through nine LEDs. These 
David Campbell and | indicate the active comm. channel, the relative signal strength of each comm. 
formed Bohica Brothers Robotics and began building our first fighting robot, channel, good/bad messages received, throttle increase/decrease, and a power 


World Peace. With the help of the other members of Team Bohica (Ed 
Spencer, Ron Bitondo, and Ed Bitondo), World Peace made its first appearance hydraulic valve and if the hydraulic system is 
in November 1999 in Las Vegas at the BattleBots Bot Bowl | enabled. The robot controller is based on the 


(www.battlebots.com).We fought in the Super Heavyweight class and unfortu- , 4 National Semiconductor COP8 microcontroller. 
nately were eliminated from the one-on-one in our first fight. We did better in A The cnbeaed tebe i ; f eich 
our second fight in the rumble (all robots competing at the same time), SOF ORE Se enon CONT tor CONS LS C7 Sine 


which we won. So with our |-1 lifetime record and lessons learned, we CARE boards: robot controller cheomneagensad board, robot oP: 
troller interface board, dual channel receiver board, |/O interface 


board, hydraulic valve control board (2), status display board, and the self- 
commencer (engine starter) interface board. 


Control Box 


The Control Box is used to operate World Peace at a distance. Redundant 
900MHz RF communication links transmit control packets 20 times a sec- 
ond. Two joysticks are used to control World Peace. The right 
joystick is used to drive the robot while the left joystick is 
used to operate the beak and lifting arm. Front panel con- 
trols select the robot operating mode (standby, start, 
automatic, manual, and test), manually set the engine 
throttle (not used in automatic mode), separate 

on/off switches for each RF channel, and allow 
} manual control of the hydraulic bypass valve, 
engine start switch, robot horn, and shutdown. 
CRCI6 error detection is used to ensure data 
packet integrity at the robot. The robot controller is 
based on the National Semiconductor COP8 microcon- 
troller. 


indicator. Status LEDs are also provided for each 


in the June 2000 competition in San Francisco, but we were not 
able to complete all of our upgrades in time. World Peace is anx- 
iously waiting for its next chance to fight the good fight for 
truth, justice, and 

non-violent conflict resolution. 


Onboard Robot Controller 


World Peace is powered by a modified chain- 
saw engine driving a hydraulic pump (system pres- 
sure is 2000 psi). All robot functions (except 
for the electric start) are implemented with * 
hydraulics. The onboard controller selects a 
the best of the two 9600 baud RF links » 

(900MHz modules were purchased to 
implement the RF link) to receive con- 
trol signals to operate the robot. Basic con- 
troller functions include control of the chain- 
saw engine by adjusting the engine throttle setting based 
on hydraulic pump speed, and controlling the various hydraulic 
valves used to make World Peace go. The main weapons are the beak The Control Box consists of three circuit boards: control box 
and lifting arm. Two hydraulic motors are used to drive the robot with sepa- ™ processor board, control box interface board, and the dual channel 
rate left and right drive proportional valves for steering and speed control. receiver board. 

Various safety interlocks are implemented to stop the robot if communication 
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AUTHOR/TITLE REG PRICE SUB PRICE 
xelson, JL — Making Printed Circuit Boards $22.95 $20.65 


Brown, RM & Lawrence — How to Read Electronic 


Circuit Diagrams $19.95 $17.95 
Carr, J — Practical Antenna Handboo $39.95 $35.95 
Carr, J — Secrets of RF Circuit Design $29.95 $26. 
Davidson, HL — Build Your Own Test Equipment $22.95 $20.65 
Davidson, HL — Radio Receiver Projects You Can Build $21.95 SSTS73— 2 


Davidson, HL — Troubleshooting and OSU RSBL 
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= Electronics Without a Schematic $24.95 ae 2 a 
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= Gibilisco, S — Amateur Radio Encyclopedia $29.95 $26.95 
WO Gibilisco, S — Handbook of Radio and Wireless Technology $44.95 $40.45 
=r 0 Gibilisco, S — TAB Encyclopedia of Electronics for as as E 
© OF al : pean lt Hobbyists (hard cover) eee Tie 
(ae) | Gibilisco, S — The Illustrated Dictionary of Electronics $39.5 5.95 
co < Goodman, R — How Electronic Things Work ... and What ry 
< to Do When They Don't $24.95 $22.45 
m ip) Graff, R — Encyclopedia of Electronic Circuits — §39,05 $35.95 
~~ = Horn, DT — Basic Electronics Theory $26.95 $24.25 
— A Horn, DT — Ready-to-Build Telephone Enhancements $17.95 5 
— Cenk, J : Sra lio ub ie ecee Handbook Kaa tae $35.95 
CoO «a. McComb, G — The Robot Builders Bonanza 18.95 $17.05 
. WwW Predko, M — Handbook of Microcontrollers $54.95 $49.45 
= VU Predko, M — Programming and Customizing the PIC 
oS) 2 Microcontroller - a $39.95 $35.95 
— Preako, M — Programming and Customizing the 8051 
mu ct £ ogra! = 9g sae. ; 
Microcontroller $39.95 $35.45 
Be Sinclair J — How Radio Signals Work —— = $34.95 $22.45 
a] = Tomal, D/Widmer, N — Electronic Troubleshootin $34.95 $31.45 
Veley, V— The Benchtop Electronics Handbook: 260 Most 
Common Popular Electronics (cloth cover) $65.00 $58.50 
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n instrumentation, all of us have 
encountered one common prob- 
lem, one that continually sur- 
rounds us in the world we live in 

— 60 Hz noise. 

The penalty for all our modern 
conveniences is the AC power they 
use which surrounds us and continual- 
ly radiates 60 Hz electromagnetic 
waves. These 60 Hz waves are usually 
strong enough to easily creep into 
low-level voltage signals we are trying 
to capture; showing up as noise that 
often is many times greater than the 
signals we are seeking. 

When these signals are audio, we’ 
hear a constant low-frequency tone 
mixed with the audio we want to hear. 
This AC noise or hum can be discon- 
certing, and for something like music, 
is damaging in the sense of destroying 
the aesthetic qualities of the music. 

Removing that AC noise without 
altering the signal requires a filter 
which rejects a small band of frequen- 
cies around 60 Hz without affecting 
other frequencies above or below the 
rejection band. This type of filter is 
called a band rejection filter. 

This article describes a modular 
instrument which uses the common 
power supply described in the June 
2000 issue of Nuts & Volts (pages 
87-90, “Modular Instrument System”). 

A modular instrument is a simple 
instrument built in a stand-alone case, 
but having its power supply in another 
case which the instrument connects to 
using a five-pin DIN connecting cable 
such as RadioShack’s part number 
42-2151. 

While this article describes the 
60 Hz notch filter as a modular instru- 
ment, the basic filter circuit may be 
incorporated into other circuit designs 
requiring rejection of 60 Hz AC noise, 
such as audio applications. 

If you have an audio recording 
with a 60 Hz hum, you can use this 
filter to drastically reduce that hum 
without compromising the audio itself, 
because this filter has a band width of 
only a few Hertz. This circuit is an 
active filter design that uses carefully- 
selected values of resistors and capaci- 
tors to determine the frequency of 
rejection. 


Designing the Filter 


Whenever I design an active filter, 
I go to the book that's the holy grail 
of designing active filters — Rapid 
Practical Designs of Active Filters by 
Johnson and Hilburn'. | bought this 
book while working on my EE degree, 
a time long ago that I won’t confess 
to here, and have used it ever since 
with great success. I've used other 
books, good books I might add, as 
well as various computer programs. 
But I get the best results from using 
this book, an important consideration 
at an earlier time before we had com- 
puter simulators for electronic circuits. 

As its name implies, this book 
gives the designer the tools to quickly 
design a wide range of active filters, 
up to an eighth order, by first select- 
ing a basic capacitor and the cutoff 
frequency. The designer chooses the 
type of filter his circuit requires, such 
as a low pass forth order Chebyshev 
with 2 dB ripple, then goes to the 
appropriate table to calculate the com- 
ponent values. 

I have designed a number of dif- 
ferent low pass, high pass, and band 
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R3 = 1.592+K 
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K 
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pass filters using these tables, but 
band reject or notch filters are another 
matter — they tend to be a bit 
twitchy, especially if you want very 


Ry = 1.592-K+ 2 
G 


Ro := 1.592-Q-K 


Center frequency in Hz, for rejection 


Quality factor of filter 


Capacitor in uF, frequency tuning 


Filter gain, voltage ratio 


Relationship of bandwidth to quality factor 


Filter bandwidth in Hz 


Filter scaling factor 


Resistor R1 in Kohms 


Resistor R2 in Kohms 


Figure |: 
Filter 
Calculations 


Resistor R3, R4, and R5 in Kohms 


Resistor R6 and R7 in Kohms 


“Rapid Practical Designs of Active Filters, ” 
David E. Johnson and John L. Hilburn, 
John Wiley & Sons, Inc., New York, NY, 1975. 


narrow bands of rejection. 

My first design was a Voltage 
Controlled Voltage Source (VCVS) 
band rejection filter using the book's 


—"\ 


design procedure (page 210). This 
involved selecting the desired center 
frequency, bandwidth, and capacitor 
values, then performing some simple 
calculations to give the resistor values. 
These calculations are given in the 
book and only involve substituting and 
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doing the arithmetic which 
can be done with any calcu- 
lator. But when the circuit 
was simulated with 
Electronic Workbench’, | 
was surprised to find its 
center frequency way above 
the designed value and 
spent considerable time in 
determining resistor values 
to give a center frequency 
of 60 Hz. 

The simulation never 
gave a narrow bandwidth 
design, but rather one with 
-3 dB points of about 35 
| and 75 Hz which would 
corrupt much of the data 
from a transducer. Although 
the VCVS design uses the 
fewest components for a 
second order filter, its pre- 
dicted performance was 
unacceptable. 

' I then tried the 

Multiple-Feedback band 

| reject design on page 213. 

| This circuit is more com- 

plex than the VCVS requir- 

+ ing three additional resistors 

and a second opamp. 

Again, | simulated the 
design using Electronic 

i Workbench and found its 

| response so completely 

unacceptable, | didn’t pur- 

| sue it further. 

i I next tried the notch 

i filter design in Don 

| Lancaster's filter book’ 

which uses a summing 

amplifier to take the outputs 

from an active low pass and high pass 

filter whose cutoff frequencies are 

selected to form a notch. Simulations 

of this design showed it having a wide 

bandwidth and a low level of rejection 

that is on par with the VCVS design 

but requiring considerably more parts. 

Surprised that these designs were 
performing so poorly, | finally tried 
the Biquad band reject filter design, as 
outlined on page 215 and, despite the 
complexity of the circuit, I was sur- 
prised how well this circuit performed. 
This is definitely the circuit to use if 
you're serious about band rejection fil- 
ters. | designed the filter for a gain of 
1 and a Q of 20, where Q is the qual- 
ity factor defined as the center fre- 
quency F,., divided by the bandwidth 
BW. 


Q=F./ BW 


Simulation showed its pass band 
to be extremely flat with an upper 
limit of 1 MHz. By adding two trim- 
mer pots, the center frequency can be 
fine tuned to exactly the desired cen- 
ter frequency and the notch for maxi- 
mum depth of rejection. Since the 
purpose of this filter is to reject 60 Hz 
power line noise, the fine-tuning abili- 
ty allows you to make this circuit near 
ideal. The filter's performance is toler- 
ant of component variations with no 
great changes in response from small 
changes in components. 


The Design 


To get good performance from 
active filters, you need to use close 
tolerance capacitors which are rather 


expensive and hard-to-find. Note — 
this does not apply to any of the 
power supply decoupling capacitors. 
The alternative to buying these is to 
measure capacitors and select the 
ones nearest the actual value. 
Anymore, capacitor meters are an 
inexpensive instrument often found in 
digital multimeters, so selecting capac- 
itors is easy. Of course, the more 
capacitors you have, the easier it is to 
find accurate capacitors. 

For me, the 0.1 uF capacitor is 
my most widely used value and there- 
fore, | have a large number of them in 
inventory, so consequently | chose this 
value for my design. 

The first step in the design is to 
calculate the scaling factor K which is 
used to scale the resistor values. This 
scaling factor is 100 divided by the 
product of the chosen capacitor value 
in microfarads times the center fre- 
quency in Hz. 

-The designer must choose two 
other parameters before calculating 
the resistor values — the over-all volt- 


age gain of the filter 
and the bandwidth in 
terms of the quality 
factor Q. Since | want- 
ed the maximum fre- 
quency response, 
which is limited pri- 
marily by the gain 
bandwidth product of 
opamps, | chose a 
gain of 1. A quality factor Q of 20 
will give a bandwitdth of about 3 Hz, 
a value I considered having a mini- 
mum effect on signal quality together 
with the scaling factor; the frequency 
and the quality factor determine the 
resistor values by using simply addi- 
tion, multiplication, and division with 
a calculator. The book gives a simple 
formula for each resistor. For those 
readers who use Mathcad’, I have 
enclosed a Mathcad 6 file with the 
design calculations for a biquad notch 
filter that you can use in designing 
other notch filters with different para- 
meters. The name of the file is 
bq60n20.mcd. A sample Mathcad 


Input Buffer 


printout of this design is shown in 
Figure 1. 

I entered the filter design into 
Electronic Workbench using the exact 
calculated component values and the 
generic opamp model. The circuit was 
simulated using the bode plotter to 
test the frequency response which 
allowed me to quickly measure the -3 
dB points, the center frequency, and 
its signal rejection in dB. The frequen- 
cy difference of the -3 dB points gives 
the filter’s bandwidth in Hertz. Next, | 
replaced the exact calculated resistor 
values with standard 1% resistor val- 
ues and simulated the circuit again. 

The filter's response changed lit- 


60 Hz Notch F il ter 


Copoc itors C2 ond C3 ore selected for 0.1 uF value 
using o capocitonce meter. Match os closly os 


possible. 


tle indicating the circuit is not very 
sensitive to component variations. 
Although the response was very good 
using standard values, | experimented 
and found those resistors which affect- 
ed the center frequency and the depth 
of the rejection notch. 

By replacing those resistors with 
the next lower standard values in 
series with a 1 Kohm trimmer poten- 
tiometer, I was able to exactly tune the 
simulated filter to 60 Hz with a very 
high rejection of about -50 dB. The 
Electronic Workbench circuit file is 
provided on Nuts & Volts web site for 
down loading by users who wish to 
further analyze this circuit. The file 


Output Buffer 
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name is bq60n20.ewb. 
The Circuit 


The biquad circuit gets its name 
from its transfer function which has 
two quadratic functions in it. A trans- 
fer function is the algebraic expression 
which relates the input and output of 
a circuit. A circuit's transfer function 
can be calculated — if the experi- 
menter is so inclined — by using the 
basic frequency expressions for capac- 
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itors and inductors combined with 
resistors. But since this involves one 
or more college courses to learn, we'll 
forgo discussing how it’s done. The 
point is the transfer function for a 
biquad circuit has two quadratic func- 
tions, hence the “bi” for two and 
“quad” for quadratic, where quadratic 
means an equation in the form: 


y=ax’+bxt+c 


However, unless you're a glutton 
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for punishment, don’t 
worry about it. That's 
why we have circuit sim- 
ulator programs on our 
computers — so why all 
the discussion on trans- 
fer functions then? Well, 
the circuit of this filter is 
actually an analog com- 
puter® which is config- 
ured for the filter’s trans- 
fer function. 

For those who have 
known personal comput- 
ers since their first mem- 
ories, analog computers 
were once used when 
digital computers filled a 
large room, but had little 
more power than today’s 
programmable calcula- 
tors. Analog computers 
are composed of circuit 
modules which perform 
basic math functions 
such as addition, sub- 
traction, multiplication, 
and even calculus functions such as 
derivatives and integration. 

General-purpose analog comput- 
ers were programmed by using patch 
cords to interconnect those modules 
and other components, while numbers 
were represented by voltage levels. 
Analog computers were used to model 
complex dynamic systems such as 
orbiting bodies and vibrating struc- 
tures, such as an aircraft's wing. 

As an analog computer, the 
biquad circuit uses three circuit mod- 
ules that are shown in Figure 2, 
which, when connected together with 
a feedback path, gives the basic trans- 
fer function of one quadratic equation 
divided by a second one. 

The first circuit module is the 
lossy integrator (Figure 2a), the next is 
an inverting integrator (Figure 2b) and 


120 VAC Center Tap 


12 .6 Volt Output 


finally the inverter of Figure 2c. By 
arranging these modules in slightly 
different order with feedback, the ana- 
log. computer can represent the qua- 
dratic transfer function of a low pass, 
high pass, all pass, band pass, or 
band reject filter while selecting the 
values for resistors and capacitors will 
determine the filter's frequency 
response, in particular, the filter's cut- 
off frequency. 

As expected, the input signal 
goes to the analog computer's input 
while its output provides the now fil- 
tered signal. As the input signal enters 
the analog computer, it is multiplied 
by the computer's transfer function 
and exits the computer's output hav- 
ing been modified; and since the 
transfer function is frequency depen- 
dent, different frequency components 
are modified by different amounts 
which results in the filtering action. 

Calculating the required transfer 
function for a desired filter and then 
determining the values for the circuit 
components to give that transfer func- 
tion is a somewhat tedious exercise in 
algebra, but Rapid Practical Designs 
of Active Filters' has already done 
the work for you so you only need to 
enter the filter’s cutoff frequency and 
the value of the capacitor to quickly 
design a filter. But for those readers 
who wish to further explore this class 
of filters, M. E. Van Valkenburg’s 
book Analog Filter Design’ has a full 
chapter on the biquad circuit, chapter 
5, titled “The Biquad Circuit.” 


Construction and Testing 


I was very curious if I could actu- 
ally achieve -50 dB rejection with the 
actual circuit, although I suspected not 
because the circuit simulation uses 
ideal components. This is not to say 
that circuit simulations cannot be used 


Figure 6: 
60 Hz Source 


Filter Input 


Filter Ground 


or trusted, but rather they must be 
tempered by your experience in elec- 
tronics. 

Like any other tool, such as your 
oscilloscope or voltmeter, it has its 
limitations in accuracy. To test the fil- 
ter’s performance, I built the instru- 
ment in two stages — the first stage 
was the basic filter itself which could 
be tested in the lab, the second as the 
full instrument to be used with the 
modular power supply. 

I built the basic filter circuit first to 
test the circuit's performance before 
putting the time, material, and effort 
into the full instrument — better to 
know it will work satisfactorily before 
fully investing in it. The circuit was 
constructed on a piece of blank circuit 
board which fits into an aluminum P- 
box enclosure sold in RadioShack 
stores. This is a 2 x 3 x 5 inch box, 
part number 270-238, selling for 
about $3.00, that makes an ideal case 
for modular instruments. My board 
measures about 2-1/4 x 3 inches and, 
as seen in Figure 3, the filter is built at 
one end. 

Opamp A1 has all its leads bent 
outwards level with the chip so they 
don't touch the bare copper ground 
plane. Refer to Figure 4. Begin con- 
struction with the power supply 
decoupling network, R8, R9, C4, and 
C5, by cutting one lead of R8 to 1/4 
inch and soldering it to pin 4 of Al. 
Now cut and form the leads of C4 to 
straddle the chip’s body and solder it 
between pins 4 and 11 of Al. 

Wrap one lead of C5 around a 
lead of R9 close to the resistor's body, 
then solder and cut the lead of R9 
which has C5, to a length of 1/4 inch 
and solder that end to pin 11 to com- 
plete the network. 

I placed the two high-frequency 
decoupling capacitors C10 and C11 
on the free ends of R8 and R9 by 
looping a lead around the resistor's 
lead, soldering and trimming the 
capacitors leads flush. Trim the free 
ends of capacitors C10 and C11 to 
1/4 inch length and then bend the 
resistor's leads up into a loop to allow 
connecting test leads for power. 

With the network completed, you 
can position Al on the circuit board 
and attach it by soldering the free 
ends of capacitors C10 and C11 to 
the circuit board. Al has three 
opamps that connect to ground so use 
a small screwdriver to push pins 3, 5, 
and 10 down flush with the circuit 
board then solder each to the copper 
surface. 

Now complete the basic filter cir- 
cuit by installing those parts within 
the dotted box of the schematic dia- 
gram in Figure 4. Note that capacitors 
C2 and C3 are part of the frequency 
determining network of the filter, so 
their value is critical. 

Precision capacitors are both 
expensive and hard to obtain, so use a 
capacitance meter to cull your stock of 
0.1 uF capacitors and select the exact 
value. Although you want the value as 
near to 0,1 uF as you can get, the 
really important thing is for the capac- 
itors to be matched, because the clos- 
er the capacitors are matched, the bet- 
ter the filter's performance. 

Prior to testing, tack solder a 
short bare wire on pin 12 of Al for 
attaching a test lead to inject the test 


signal; note that the input 
network S1, Cl, and R1 
are not needed for initial 
testing, as well as the out- 
put buffer amplifier A2. If 
there is insufficient room to 
clip an oscilloscope probe 
to pin 7 of Al, you may 
need to also tack solder a 
short length of bare wire 
onto pin 7 to form a test 
point. 

Trimmer pots R3 and 
R5 are single turn printed 
circuit board mount trim- 
mer resistors with their 
leads bent upwards. Use 
epoxy to glue a small bit of 
insulating material — such 
as part of a wooden toothpick — 
under each resistor to prevent acciden- 
tal shorting to ground when adjusting. 
Be careful not to glue any moving 
parts on the bottom of the resistor 
since this will prevent their adjust- 
ment. Finally, use a length of #20 
AWG bare buss wire, then form and 
solder a ground bar to the copper foil 
at the opposite end for attaching 
ground leads. 

For testing, use a split power sup- 
ply, setting its output to +12 volts, 
with the positive rail going to R8, the 
negative to R9, and the ground lead 
to the ground bar. The circuit will pull 
less than 15 milliamps on either rail, 
so if greater than 15 milliamps discon- 
nect, find the mistake before continu- 
ing. 

Connect your function generator’s 
output and one channel of your oscil- 
loscope to pin 12 of Al and adjust 
the level for about 1/2 volt pp 
sinewave at a frequency of about 200 
Hz. Connect the other oscilloscope 
channel to the filter's output at pin 7 
of Al as in Figure 5. 

If your filter is working correctly, 
the input and output levels will be the 
same amplitude. Now adjust the fre- 
quency to 60 Hz and the output 
amplitude should drop in level. Adjust 
resistors R3 and R5 for minimum 
amplitude, then sweep the frequency 
between 30 and 100 Hz. As you 


Figure 8: Electronics Workbench Filter Response 


sweep across 60 Hz, the output 
amplitude will go very low while the 
input remains the same, but on either 
side of 60 Hz, the output will return 
to the same amplitude as the input. 

In doing this test, you will 
undoubtedly have trouble setting your 
function generator to precisely 60 Hz 
and, since this filter has a bandwidth 
of only a few Hertz, it’s critical to 
have a precise 60 Hz signal. This is 
very easily done since your lab has a 
very precise 60 Hz frequency source 
available — the AC power in the wall 
socket that your instruments are 
plugged into. The AC power in your 
home is set very precisely to 60 Hz 
and since you are using this filter to 
remove 60 Hz noise from signals, it’s 
exactly what you should use to set up 
your filter. 

All that is required is a six-volt fil- 
ament transformer and two resistors 
to form a voltage divider to give a 1/2 
volt output signal. For six volts, a 1 
Kohm and 10 Kohm resistor will give 
this signal, but if you have a 12-volt 
transformer use a 22 Kohm in place 
of the 10K. Remember, if you are 
using a center tapped transformer, use 
one side and the center tap. Refer to 
Figure 6 for the schematic and tack 
solder the resistors to the trans- 
former's leads, then check its output 
with the oscilloscope. This output sig- 
nal can be connected to the filter by 


either using test leads, by soldering 
short lengths of wire for jumpers, or 
by tack soldering the transformer’s 
leads directly to the filter as in Figure 
7. Again, while monitoring the filter's 
output, adjust R3 and R65 to give a 
null, that is, a minimum output signal. 
My filter gave a rejection of about -25 
dBV which is calculated by: 


Rejection, dBV = 20 * 
log, (Vout / Vin) 


Vin and Vout can be RMS, peak 
volts, or peak-to-peak volts — the only 
restriction is they must be the same 
units. If you’re using a DVM for mea- 
suring, its AC scale should be true 
RMS since the output waveform at 
center frequency is complex instead of 
a sinewave. The -25 dB rejection is 
about half the rejection obtained by 
analysis using Electronics Workbench, 
but if you move the bode plot cursor 
in Electronics Workbench just a frac- 
tion of a Hertz from the center fre- 
quency, the rejection quickly 
approaches the real filter's perfor- 
mance. Refer to Figure 8. 

The notch at the center frequency 
becomes extremely sharp which does 
not occur in the real world. When the 
span of the bode plot is set from 59 
to 61 Hz, a change of 0.01 Hz from 
center frequency gives a change in 
notch depth of 10 dB. Furthermore, 


Ref. Desg. Qty. Nomenclature Part Number 

Al a : TLO74 Quad Bi-FET Op-Amp, 14 pin DIP note 1 

A2 mA :TLO72 Dual Bi-FET Op-Amp, 8 pin DIP : note 2 

AS He | : 78L12 +12V, 100 mA, 3 Terminal Voltage Regulator, TO92 :note3 

A4 24 :79L12 -12V, 100 mA, 3 Terminal Voltage Regulator, TO92 > note 4 

C1-7,10,11 79 : 0.1 uF Monolithic B Capacitor, 25V : 

C8,9 Hy : 470 uF Electrolytic Capacitor, 25V 4 

J1,2 *2 : BNC Panel Mount Bul dR Solderable : note 5 

J3 Ht : 5 position DIN Receptacle, Panel Mount : note 6 

Ri 3 | iohm Resistor, 5%, 1/4 Watt ~ 

R2,7 2 : 536 Kohm Resistor, 1%, 1/4 Watt 

R3,5 2 : 1 Kohm Potentiameter Resistor, Single Turn 

R4,6 ne 726.1 Kohm, 1%, 1/4 Watt 

R8,9,13,14 :4 :10 ohm Resistor, 5%, 1/4 Watt 

R10-12,17 74 : 26.7 Kohm Resistor, 1%, 1/4 Watt 

R15 a2 : 47 ohm Resistor, 5%, 1/4 Watt 

R16 a : 4.7 Kohm Resistor, 5%, 1/4 Watt Q 

Si of : SPST Micro Miniature Toggle Switch, Panel Mount : note 7 
oe : Aluminum P-box, 2 x 3 x 5 inches : note 8 


note 1 - Digi-Key part number 296-1777-5-ND 


note 2 - Digi-Key part 


note 7 - Radio: 


number 296-1 aes 

note 3 - Digi-Key part number NJM78L12A- 

note 4 - Digi-Key part number NIM7OLI2A.ND 

note 5 - ehiitts part number ARFX1064-ND 

note 6 - Digi-Ke y bert number 275-1014-ND 
Shack part number hg 

note 8 - RadioShack part number 270-238 
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5 - 12Volt 
3 -5Volt 


the depth of the notch varies with the 
settings of the bode’s start and stop 
frequency, another indication that we 
are looking at a mathematical artifact 
instead of real-world performance. 

If testing shows the basic filter to 
be working correctly, continue build- 
ing the instrument by installing the 
output buffer amplifier A2 and the 
input network Cl and R1. Again, 
start by installing the power decou- 
pling network R13, R14, C6, and C7 
to opamp A2, then position the 
assembly on the circuit board and sol- 

‘der the free end of C7 to the circuit 
board. Install the DC return network 
R15 and R16 then connect pin 7 of 
Al to pin 3 of A2. You may want to 
do another test before finishing the 
power supply because, if there is a 
problem, you have more room to 
work without the clutter of the power 
circuits. 

Install the filter's power circuits 
which consists of regulators A3 and 
A4 and capacitors C10 and C11. 
Start by spreading the input and out- 
put leads of A3 and A4, then bend 
the end (1/4 inch) of each ground 
lead 90 degrees and finally, solder the 
regulators to the circuit board via their 
ground leads. 

Note that the schematic (Figure 4) 
has the pinouts for A3 and A4. 
Position the output of the regulators 
leads as near to the power input pins 
of Al as possible. Complete the 
power supply by installing the two fil- 
ter capacitors and then connect the 
regulator outputs to the circuit power 
using the regulator's output leads 
directly or insulated wire if the dis- 
tance is too great. 

You may want to test the circuit 


2 Ground 
4 +12 Volt 


1+5Volt 


Back V iew 


Figure 10: Power Connector 


before installing the board in its case 
by using a laboratory power supply. If 
so, be sure and set the power supply 
voltage at least three volts above the 
regulator's 12 volt output to ensure 
the regulators will correctly regulate. 


Case 


When you are satisfied that your 
notch filter is working correctly, you 
can install it in the case, but I advise 
you to do all the sheet metal work 
first. This involves drilling holes for 
the three panel jacks and a toggle 
switch. The ends of the case’s top are 
used as the instrument's front and rear 
panels. The input and output jacks J1 
and J2 are panel mount BNC connec- 
tors which mount in 3/8 inch holes 
drilled in the front panel. 

The “AC/DC” select switch S1 is 
mounted just above the input connec- 
tor J1. The power connector J3 is 
mounted on the opposite end of the 
case's top in approximately the center. 
This connector is a five-pin DIN panel 
mount connector that requires a 5/8 
inch hole that is too large to drill 
cleanly in such thin sheet metal, even 
if you have a drill bit that large. 

This hole must be drilled smaller 
and expanded with a rat tail file until 
J3 will pass through the hole. If you 
are going to be doing very many of 
these, | strongly recommend investing 
in a chassis punch such as a 5/8 inch 
Greenlee round metal punch set, part 
number 500-2409.4. This punch 
allows you to drill a small hole, mount 
the two halves of the punch on either 
side with a bolt passing through the 
hole to connect the punch halves 
together, then by tightening the bolt 
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with a wrench, you cut a perfect 5/8 
inch hole in the sheet metal. Much 
easier than fighting with a file and try- 
ing to get the connector to fit. 

You can mount J3 using screws 
and nuts, but I find it easier to use 
1/8 inch aluminum pop rivets which 
don’t work loose. 

As seen in Figure 9, the circuit 
board is mounted on the inside of the 
case top with the filter input (pin 12 
of Al) close to the front panel which 
has J1 and J2. While holding the cir- 
cuit board in position, drill a 1/8 inch 
hole at the center of the circuit board, 
through both the circuit board and 
sheet metal top cover, then use a 4-40 
x 1/4 screw and nut to secure the cir- 
cuit board in place. 

With the circuit board secured, 
cut one end of the input resistor R1 to 
1/4 inch, then bend the other lead 90 
degrees about 1/4 inch from the 
resistor's body. Solder the straight part 
of R1's long lead to pin 12 of Al with 
the bent part of the lead pointing 
upwards. The resistor’s body should 
be in line with pin 12 and laying 
against the circuit board. 

Now press the short lead of R1 
against the circuit board and solder it 
to ground. Finally, the lead of R1, 
which is pointing upwards (pin 12 of 
Al), is connected to one side of the 
switch S1 (“AC/DC") and soldered. 
Connect a wire from the other side of 
switch S1 to the center terminal of J1 
(“Input”) and solder both ends. 

The bypass capacitor Cl is con- 
nected across switch S1 by soldering 
its leads to the leads already connect- 
ed to switch S1. For the filter’s out- 
put, solder a wire from the junction of 
R15 and R16 to the center terminal 
of J2 (“Output”). 

Finally, connect the +12 volts of 
J3 (terminal 4) to the input lead of 
regulator A3 and the -12 volts of J3 
(terminal 5) to the input lead of regula- 
tor A4 using insulating wires. Connect 
the grounds of J3 (terminal 2 and 
Ground) to the copper foil of the cir- 
cuit board using either insulated or 
bare buss wire. Refer to Figure 10 for 
terminal locations. Your instrument is 
now ready for use. 

Make a final test and adjustment 
‘of the filter by connecting the input of 
the notch filter to the signal source 
shown in Figure 6, 60 Hz Source, and 
the filter's output to an oscilloscope or 


http://www.motron.com/ 


Info: (541) 687-2118 


S/H: $8 USA; $11 Canada; $16 Foreign 
Se Habla Espafiol. Pidz Por Don Moser. 


Orders: (800) 338-9058 Fa 


voltmeter. Again, adjust R3 and R5 
for minimum signal level which gives 
you the highest rejection of 60 Hz 
noise. 

If you need higher rejection, you 
can cascade additional notch filters 
together with each additional filter giv- 
ing you another 25 dB rejection, but 
remember you can’t reach extremely 
low levels of 60 Hz noise because the 
noise will-re-enter your signal from 
other sources. 

Now you have another modular 
instrument which I'm sure you'll find 
to be a useful addition to your lab. 
Note that for AC hum noise coming 
from power supplies that have full- 
wave rectifiers, the noise will be 120 
Hz instead of 60 Hz. Filtering this 
noise will therefore require a notch fil- 
ter designed for a center frequency of 
120 Hz. NV 
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Yrolron SO aenoio DIMF Controller 
Electronics (541) 6872118 Only $149.00 = 


The Auto-Kall® AK-16 DTMF Controller Board 
features 16 relay driver outputs and DIMF tox-10 
house control capability! Control the relay driver 
outputs, X-10 modules, or both with your radio 
keypadl X-10 operation requires the PL-513 Power 
Line Interface ($20). The AK-16 mates readily 
with our RB-8/10 ($99) or RB-16/10 ($149) relay 
boards. The O-12 digit security code is user 
programable using your DIMF keypad. Additional 
features include re-programmable CW ID and 
several modes of operation, including two with CW 
response. The AK-16 is a fully assembled and 


Price and Specifications ore 


tested printed circuit board, tic Ttsatye'sanect coven 


DIUC@VER 


541) 687-2492 


x: ( 


Continued from page 42 


SCANNING MOTOR — A-330SC 
with universal mounting bracket accepts all 
standard 1/4 x 20 threaded CCTV cameras. 
No tilt, just PAN. 75 degrees of continuous 
motion with a scan rate of 5 seconds per 
cycle. 110 volt indoor operation, but can be 
adapted for outdoor use. Includes 12 foot 
power cord. Perfect solution to triple your 
effective camera viewing angle! $39/each, 
or $2Sjeach in qty. of 4. Small size, 3- 
1/2"D x 2"H. MATCO, Inc., Schaumburg, IL. 
1-800-719-9605. E-Mail: sales@mat-co, com 
Website www.mat-co.com 


- 


Bs So 
USE PC MONITOR AS SECURITY 
MONITOR. The VGA-80! accepts stan- 
dard NTSC or PAL inputs for display on any 
existing VGA/SVGA computer monitor, Small 
compact size. Over 600 lines of resolution, 
twice that of standard TV monitor! $69 
each. Dealers welcome. MATCO, Inc., |- 
800-719-9605; Fax 847-619-0852; E-Mail: 
sales@mat-co.com Website: www.mat- 


co.com 


QUAD VIDEO CABLE MODULA- 
TOR. CVS-600 inserts 4 color or black & 
white composite video signals on unused 
cable channels, 81 thru 95. Watch 4 remote 
security cameras from any TV in your home! 
Built-in signal amplifier and comb filter elim- 
inates any ghosting and actually 
IMPROVES existing video! Only one unit 
needed with existing cable system. 
$199/each and $169/each in qty. of 4. 
MATCO, Inc., 1-800-719-9605. E-Mail: 
sales@mat-co.com Website www.mat- 
co.com 


LOW VOLTAGE B/W high F RES 430 
line CAMERA with optional black low- 
profile swivel adjustable enclosure. Pin hole 
or Std. lens type. 6, 8, and 12mm lens are 
available, 1/3" CCD, 3.6mm/F2.0 lens includ- 
ed; works from 7.5-13 VDC, highest volt- 
age range in market. 0.08 lux, IR sensitive; 
1.27” x 1.27" x 0.5"D pinhole or |" deep 
standard. $49 each SPECIAL PRICE FOR 
JUNE. Enclosure: $8; optional lens: $18. 
Dealers welcome. MATCO, Inc. |-800-719- 
9605. Fax 847-619-0852. E-Mail: sales@mat- 
co.com Website: www.mat-co.com 


WEATHER RESISTANT OUTDOOR 
CAMERAS. WR-700 type, high impact 
tempered glass with stand. Black & white 
td lines), or color (420+ lines) available. 
tandard 3.6mm lenses with optional lenses 
of 6, 8, and 12 mm at $20 extra. B/W 
$119/each. Color $179/each. Small 
compact size with sun shield. MATCO, Inc., 
1-800-719-9605. E-Mail: sales@mat-co.com 
Website www.mat-co.com 


SURVEILLANCE-COUNTERSUR- 
VEILLANCE: | buy and sell used equip- 
ment. Steve 410-879-4035. 


INFRARED FILTER ELIMINATES 
99.9% OF ALL VISIBLE LIGHT — IR- 
9000.All B/W CCD cameras are IR sensitive. 
Place a 25 watt or less light behind the 3” x 
3" filter, and you will see in the DARK. 


AS-1004, FCC approved. 2.4GHz | trans- 
mitter & receiver with audio! Capable han- 
dling total of 4 wireless cameras, range: 
>300'. Built-in camera, 400 TV line. $219 


COUNTER-SURVEILLANCE=$250 
HR! Electronic eavesdropping is unbeliev- 
ably widespread! Are you sure you're safe? 
Learn how others (without prior experi- 


$18/each. 
MATCO, 


Inc., 


OPEN FRAME 
POWER SUPPLY 
£15VDC or +12VDC @ SA. 
Power One HDD15-5-A, unused 
in factory box with full docu- 


mentation. 
20E009 $24.95 each 


TV 


12VDC @ 15mA controls relay. 
Non-latching. Remotely 
switches between two 75Q 
coax ports. Specs included. 

98G001 $7.95 each 


COMMON 
MODE 
FILTER 


Toroid core with 

two 82yH wind- 
ings. Rated 250VAC @ 2A. 
97NO006 89¢ each 


SOLDER SUCKER 


Small size makes for easy one- 
handed operation. Aluminum 
barrel with teflon tip. 

20Z007 $4.99 each 


BIPOLAR i 
STEPPER eran 
MOTOR “ee 
12 VDC, 300 mA, 20 Ohms, 400 
s/rev, NEMA-17 size. 3/16" x 
1/2" splined shaft one side; 3/ 
16" x 1/4" smooth shaft, other 


side. 
97M018 * 95 each 


DUAL I.F. BOARD 
Two independent 7OMHz IF 
strips on one board with +12V 
regulators for each strip. Three 
demodulator sections per strip 
with 5 IF transformers, bal- 
anced mixers (MCL #SBL-1), 
two MC1496 ICs, 5MHz crystal. 
FM audio section with two 
LM3089 FM-IF IC and 10MHz 
crystal per strip. Lots of op 
amps (7 per strip), plus resis- 
tors, caps, inductors, transis- 
tors, sixteen 25-turn trimpots. 
Allon 7" x 17" ground plane PC 
pad with shield. 

98G002 $24.95 each 


Purchase 2 for 
1-800-719-9605. E-Mail: 
sales@mat-co.com Website 
co.com 


www.mat- 


$30. 


6-METER FSK 
RECEIVER 

Crystal controlled on 50.675 
receive frequency. Superhet 
with 10.7MHz IF. Three ICs and 
One transistor. Not a kit! New, 
with schematics and spec sheet 
for major components. 


92A067 $9.95 each 


Obey J 
TELEPHONE 
SPEECH NETWORK 
With Dialer Interface 
Telephone line powered. Ad- 
justable gain. Works with elec- 
tret mike and receiver or ear- 
phone. Impedance 150 Ohms 
or higher. Provides regulated 
voltage for external CMOS di- 


aler. With docs. 
97V005 $4.95 each 
et Pireces 


San hy 


OL, Gexe 


BROADBAND 
RECEIVER 
RF PREAMP 


Amplify received signals in the 
5 to 900 MHz range with 10 dB 
gain. Will work with any short- 
wave receiver, scanner or TV. 


92A025 $14.95 each 


LASER 
DIODE 


Toshiba TOLD9200. 670nm, 
9mm dia. case, 3mW, 2V @ 


80mA. 


995004 $14.95 


PC MOUNT 
TRANSFORMER 

Input: 115/230 VAC @ 50/60 
Hz. Output: 14VDC @ 4A or 
28VCT @ 2A. Size: 2%2"W x 3- 
SONOD 5 2"H. Class F-1. 
20N00 $8.95 


per system. Additional cameras at 
$129J/each. Matco, Inc. 
Fax: 630-350-9546. E-Mail: 
co.com Web site www.mat-co.com 


1-800-719-9605 
nsales@mat- 


14-DAY 
PROGRAMMABLE 
TIMER 


Originally used to control a sat- 
ellite receiver through its IR 
port. Time on/off for eight dis- 


tinct events. Modify it for your» 


needs or dismantle it for its 
parts. Programmable with a 
2732 EPROM in a removable 
“personality” module,the unit 
may be modified to control any 
IR device through its IR port. 
Contains Z80 CPU, clock dis- 
play and associated parts. Op- 
erates from 9VDC 500 mA wall 
transformer which is included. 


92V014 $9.95 each 


FLASHING LED KIT 

Three extra-bright LEDs flash 
in unison on this 9V battery 
powered board. Use as safety 
warning for auto or bicycle, 
party gimmick, sea buoy, etc. 
Kits may be used in parallel to 


form an arra 
95K001 Barts Kit $3.95 


LCD DISPLAY 

Four lines by 20 characters. 

Back light attached. Standard 

14-pin connection 
10 $14.95 each 


CAPACITORS BY 
THE POUND 

Lytics, tants, discs, glass, ep- 
oxy, computer grade. A good 


variety of all kinds of caps. 
20P004 5Lbs. for $9.95 


 ALLTRONICS 


2300-D Zanker Road - San Jose, CA 95131-1114 
(408) 943-9773 - Fax (408) 943-9776 
Download our New Catalog: http://www.alltronics.com 


Write in 44 on Reader Service Card. 


Nuts & Volts Magazine/Sertember 2000 


catalog call: 
HTTP//WWW.SPY-CITY.COM 


ence) earn $250 HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
1-800-732-5000. 


IBM TRAVELSTAR 
HARD DRIVE 

3.25GB ATA/IDE, S5VDC @ 
500mA, 4200RPM., 6304 cylin- 
ders, 16 heads, 63 sectors C/T, 
2.5" form factor commonly used 
in laptops. Label has setup 
info.Model DBCA-203240, part 
21L9530. More info is at 
<www.ibm.com/harddrive>. 


20C011 $99.95 each 


‘486 


MOTHERBOARD 

Comes wth a 25MHz 486-SX 
CPU. Board supports SX25, 
SX33, DX25, DX33, DX40, 
DX50, DX2-50, DX2-66, DX2- 
80. Does not support DX4 CPUs. 
All info silkscreened on board. 
Seven ISA slots and 2 VESA 
local buss extensions. Used, 
tested good. While supplies 


last... 
98C014 $19.95 each 


ULTRA-BRIGHT 


WHITE LED 
T1% ultrabright white, 5600 
med. This will stun your eyes! 


SE5084J 


"FLUKE" TYPE 
METER PROBE KIT 


Shrouded type banana plugs fit 
Fluke and other popular DMMs. 
97Z017 $4.95 set 


Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 


Visa, M/C, AmEx Accepted.All Sales Final. 


California Residents Add Sales Tax. 
Shipping Additional on All Orders 
Prices Subject to Change Without Notice. 
Prices Good 60 Days from Date of 

Publicali 


Callbacks up here can be a matter of life and death. 
Technicians at NASA's Space Shuttle Logistics use 
the CapAnalyzer 88A to be sure equipment is in perfect 
condition before being launched where service calls 
could be somewhat of a problem. The CapAnalyzer 88A 
is also used by NBC TV, General Motors, Sears Service, 
Time Warner Communications, Panasonic, Matsushita 
Industrial, and Pioneer Electronics technicians, as well 
as thousands of independent TV, computer monitor, VCR 
and industrial service technicians. They prefer the 
CapAnalyzer 88A because it checks electrolytic 
capacitors for leakage and ESR in-circuit, accurately. 


Check www.eds-inc.com/88users,html for actual 
users’ comments as they compare their own CapAnalyzer 
to the "wizards" and "z-meters” they already own. No 
unsoldering to check out-of-circuit, no mistaking a 
shorted or leaky cap as good, as other "ESR" meters do, no guessing about whether a value is good or bad. With the exclusive 
three-color comparison chart right on the front panel, auto-discharge, multi-beep alert, and one-handed tweezer test probe, 
even your grandmother could find defective caps in that problem PWM power supply, TV, computer monitor, VCR, or 
industrial control board in just seconds. And because it's handheld you can service anything anywhere. It's no wonder that 
almost 60% of CapAnalyzer sales are by referrals, or service managers buying additional units. In fact, our distributors tell us 
it's the most asked-for-by-name piece of test equipment they sell. 


So stop wasting time and come back down to Earth. You can have your own CapAnalyzer 88A for only $179. With our 
exclusive 60-day satisfaction-or-money-back guarantee, you risk nothing. Prepare to be amazed: your only problem will be 
running out of work as you take care of all of those "dogs" that you've been sitting on. We're Electronic Design Specialists. 
We make test equipment designed to make you money. Check out www.eds-inc.com for all of the details. Available 


worldwide, at your distributor now, or call 561-487-6103. 


VIDEO INTRUDERS 


TAPE 
CAR/HOME. 2-zone alarm system sends 
remote control commands (on, record, stop, 
off) to your VCR. Warning & alarm zones. 
Includes UL singlegang box & cover, circuit 
board, and emitter cable. Requires 12V DC. 


VSS-1 $99. www.burglarvideo.hom 
estead.com to download manual. Dealers 
welcome. Fax 310-545-5958. 


2 Button / 3 Channel 
Transmitter 


RF300T 


1....$22.95 
5.....$19.95 ea 
10...$16.95 ea 


RF300XT 


1....$25.95 
5.....$22.95 ea 
10...$19.95 ea 


@ 300’ (XT), 150’ (T) Range 

m@ Frequency: 318 MHz 

m 59,049 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 
m@ Current Draw: 4.8 ma 

@ Fully Assembled in Case 

w Dimensions: 1,25" x 2.0” x 5" 

@ Push both buttons for the 3rd Channel 
@ Slide Button Cover Included 


@ Alarm Systems 
m Garage / Gate Openers 
@ Lighting Control 


Visitect Inc. 


@ Magic Props 
m@ Medical Alert 
® Monitoring Systems 


(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
P.O. Box 14156, Fremont, CA 94539 
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CCD BULLET CAMERAS B/W & 
COLOR. AX-800 series, weather resistant 
high impact design with swivel bracket. Will 
work with Matco’s scanning motor. 3/4” 
diameter x 3” long approx. B/W: 400 line/0.2 
lux. $89/each. Color: 350 lines/2 lux, 
$139/each. MATCO, Inc., |-800-719-9605. 
E-Mail: sales@mat-co.com Website 
www.mat-co.com 


4 Button / 15 Channel 
‘ Transmitter 


RF304XT 


1....$27.95 
5.....$24.95 ea 
10...$21.95 ea 


@ 250' Range 

@ Frequency: 318 MHz 

@ 6,561 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 

@ Current Draw: 4.6 ma 

m Fully Assembled in Case 

m@ Dimensions: 1.35" x 2.25" x 5" 

@ Push combination of buttons to achieve 
up to 15 channels 


@ Industrial Controls 
w Surveillance Control 
m@ Motor Control 


(And thanks to all our customers for making us #1! -Dave) 


40 DAYS and 40 NIGHTS 
RECORDER. TLR-6960 time lapse, can be 
activated by either contact closure or con- 
tinuous duty operation with standard T-120 
tape. Special price $499. Matco, Inc., 
Schaumburg, IL 1-800-719-9605. E-Mail: 
nsales@mat-co.com Web site www.mat- 
co.com 


2-4 Data / 3-15 Channel 
Receivers 


RF300RL 
RF300RM 


1....$27.95 
5......$24.95 ea 
10...$22.95 ea 


RF304RL 
RF304RM 


1....$29.95 
5.....$26.95 ea 
10...$23.95 ea 
m= Compatible with 300/4 Transmitters 
@ 11-24 volts DC Operating Voltage 
@ 13 ma. Current Draw 
@ Latching (L) or Momentary (M) Output 
@ Kits Available (subtract $5.00 ea.) 
m Dimensions: 1.25” x 3.75" x .5" 
@ 2 (300) / 4 (304) Output Data Lines 
@ Binary to Dec / Hex Converter can 
achieve up to 15 channels 


@ Schematics Available 


m Receiver Board Layout Available 
m Custom Design Consulting Available 


Visa / Mastercard, COD 


Write in 46 on Reader Service Card. 


COLOR — LOW LIGHT 2 LUX CCD 
pin hole and standard lens available, on 
1.37" x 1.37". $109 each, enclosure $1! 
extra. Sony sensor. Matco, Inc., 1-800-719- 
9605 ax: 630-350-9546. — E-Mail: 
nsales@mat-co.com Web site www.mat- 
co.com 


SEEKING DISTRIBUTORS FOR 
SECURITY PRODUCTS. Matco, Inc., 
Schaumburg, IL 630-350-0299. www.mat- 
co.com 


ALARMLAND.COM SECURITY 
devices for professionals. Motion detectors, 
panels, contacts, CCTV, and more. Fax your 
order to 732-840-1390. 


SEE ADMART SECTION, pages 77 and 
78 for other MATCO products, including 
wireless systems. 


SATELLITE 


EQUIPMENT 


dk 


FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and “4DTV.” 
Skyvision, 1010 Frontier Dr., Fergus Falls, MN 
56537. www.skyvision.com Call 1-800- 
543-3025. 

BEST PRICING on /8” satellite TV sys- 
tems for home and RV. DISH Network 
DirecTV, multi-room viewing options, acces- 


sories, more. www.skyvision.com Call I- 
800-543-3025. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


FREE FLYER on DBS files, hacking, hard- 
ware info. Smart card socket $5 ea. New 
Atmel 89C52 $10 ea. Bill 1-800-879-9657. 


THE EASIEST way to recover your lost 
master code, 16C5X, 16C62X, PALS, GALS, 
other microcontrollers, custom ASICs. Chip 
readers and other custom hardware. Check 
out our web page at www.acdinc.com for 
details or call 703-764-5361 or write 
Advanced Circuit Designs, Inc., 5765-F Burke 
Centre Parkway #317, Burke, VA 22015. 


MILITARY SURPLUS 


ELECTRONICS 


IMMEDIATE CASH for Platinum, 
Palladium, Gold, and Silver in any form (ther- 
mocouple, labware, electronic, medical, gold 
filled, optical, contacts). Also rare earth and 
exotic metals (Indium, Gallium, Germanium, 
Tantalum, Rhodium, etc.). Ship material with- 
out prior notification for fast reliable service 
at competitive prices. Samples welcome for 
free assay and quote. No shipment too small. 
Payment guaranteed and made as requested 
in cash, check, or bullion. All transactions 
confidential. Individual dealer 25 years. John, 
D & Y Trading, PO Box 36A, Williamstown, 
Nj 08094. 609-601 -trade, E-Mail: metals@D- 
YTrading.com 


2539 W. 237th Street, Bldg. F, Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 — 
LA. & Technical info: (310) 784-5488 Fax: (310) 784-7590 
hitp://www.digisys.net/timeline 


Lieduip Crystat DisPLays 


240x64 dot LCD with built-in controller. 
AND 4021ST-EO. Unit is EL back-lit. $59." or 2 for $109." or 


OPTREX. DMF5005 (non back-lit) 9,” or 2 for $89." 
20 character x 8 


TML x 24H HiN€ The built-in controller allows you to do text and graphics. 


Pe ema — BAER CY interface 
oe fopesoatnees: EN 


5V power required * Built-in C-MOS LCD driver & controller * Easy “microproce: 
interface * 98 ASCII character generator « Certain models are backlit, call for more info. 
seman te nme a a tt se nent we ee tee 


Graphics and alphanumeric—serial interface 


size Mir. price size Mir price 
640x480 (backlit) Epson $20.00 480x128 Hitachi $10.00 
640x400 (backlit) Panasonic $15.00 256x128 Epson $20.00 
640x200 Toshiba $15.00 240x128 (backlit) Optrex $20.00 
480x128 (backlit) ALPS $10.00 240x64 Epson $15.00 

160x128 Optrex $15.00 


6” VGA LCD 640X480, Sanyo LMDK55-22 $19% 


Non-Enclosed TTL 
Comes with pinout, 12V at 1.4 Amp input * Horizontal frequency 15khz. * Ability to do 40 ond 80 column 
5 inch Amber $19.00 + 7 inch Amber $19.00 
9 inch Amber or Green $19.00 


5”” COLOR MONITOR $29.” 
* Flat Faceplate © 320 x 200 Dot Resolution * CGA & Hercules Compatible 
* 12 VDC Operation # 15.75 KHz Hori. Freq. * 60 Hz Vert. Syme. Freq, 

en Frame Construction * Pent ore SEL 


KER CORNER 


EMBEDDED 486 CompurtTeER 


$79” 2 for $149” 

Complete enhanced Intel 486SX-33 based compater in ultra small (9-7/SL x 6-5/8W x 
3-1/8H) case. Ideal for embedded operations or as a second computer. Features 
include; * One 16 bit ISA slot * 3 serial ports plus dedicated printer port * Parallel 
optical coupled adapter port + Built in IBM PC/AT keyboard port * On board VGA 
video and port * Uses standard SIMM up to 32 MB * BIOS ts PC/AT compatible 

Unit has a backup Ni-Cd battery system in case of power failure (5 
min. backup time) and lockable front cover to prevent floppy drive 
access. Mounting / interface provisions for standard 3.5” laptop floppy 
and 2.5 inch hard drives, Comes with very comprehensive manual. 


NTSC COMPOSITE 
4” LCD MONITOR $69°% 


Write in 47 on Reader Service Card. 


RockweL.” “Jupiter” 


GPS RECEIVER 


Miniature (2,75" x 1.5" x .25") 12 channel receiver engine + Supports NMEA 0183 and binary 
protocols * Supports DGPS input in both protocols + Compatible with active and passive 
antennas * “Keep-Alive” reduced power capability * Standard 2mm 2x10 interface connector 
* Complete manual and interface documentation available * Compatible with most t laptop 
software using NMEA interface * Suitable for wide range of GPS applications including: 
Handheld GPS, Automotive / Marine / Aviation Applications, Amateur APRS and Packet 


SONY Miniature Color LCD Display (icxoossxs) $ 29% 
* .4.CM (0.55 inch) Diagonal Full Color Display * Built In Horizontal and Vertical Drivers + 
Delta Dot Pattern for High Picture Quality - 537 dots (H) x 222 dots (V) * Compatible with 
NTSC & PAL Format and Sync Inputs « 12 VDC Operation with -1 to +17 V RGB Signal and 
Driver Input Voltage * Excellent Display for Virtual Reality Projects, Viewfinders, and 
Miniature Test Equipment Displays * Pin Outs and Specification Included * Unit Requires 
Clock, Synchronization and Video 


1.8cm (0.7 inch) unit LCXOO9AKB 827H x 228V $29” 
CELL SITE TRANSCEIVER $29% 2 for $49° 
These transceivers were for operation in an AMPS (Advanced Mobile Phone Service) cell 
site, The 20 MHz bandwidth of the transceiver allows it to operate on all 666 channels allocated. The 
transmit channels are 870.030-889.980 MHz with the receive channels 45 HMz below those 
frequencies. A digital synthesizer is utilized to generate the selected 1. Each unit contains two 
independent receivers to demodulate voice and data with a Receive Signal Strength Indicator (RSSI) 
circuit to select the one with the bést signal strength. The transmitter provides a 1.5 watt modulated 
signal to drive an external power ampilitier weer 2 ys Meccan sere grat htg sh on 
via @ connector on the back panel. Other interlace requirements for operation are 26 
(unregulated) and an 18.990 MHz reference frequency for the digital synthesizer. The uniis contain 
independent boards for receivers, exciter, synthesizer, tunable front end, and interface assembly 
(which includes power supplies and voltage-controlied oscillator), Service manual, schematics and 
cireuil descriptions inclided. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


AUDIO — VIDEO 
— LASERS 


FREE LASER CATALOG. Helium- 
Neon, Argon, ruby, visible laser diode mod- 
ules, lightshows, holography, laser pointers. 
Lowest prices. Midwest Laser Products, PO 
Box 262, Frankfort, IL 60423. 815-464-0085 
www. midwest-laser.com 


WANTED: PRO video equipment, VCRs, 


switchers, cameras, etc. Advanced Media 
702-874-1911. 


STEREOSCOPER VR is a stereo multi- 
plexer that creates 3D stereoscopic video 
from two genlock cameras. Stereoscoper VR 
comes with LCS glasses and driver. 90 day 
warranty $247 or write to Sync-A-Link, 
PO Box 4, Locust Grove, OK 74352. Phone 


ANTIQUE VIDEO TRANSFER SER- 
VICE: transfer any 2” QUADRUPLEX tape. 
Affordable fast! Phone/fax 415-821-7500 or 
415-821-3359. 5001 Diamond Heights Bivd., 
San Francisco, CA 94131-1621. 


SYNC-A-LINK UNIVERSAL video 


sync generators. For more details 
phone 918-479-6451, E-Mail: ric@sstelco 
.com or write to Syne-A-Link, PO Box 
4, Locust Grove, OK 74352. 


USE PC MONITOR AS SECURITY 
MONITOR. The VGA-80! accepts stan- 
dard NTSC or PAL inputs for display on any 
existing VGA/SVGA computer monitor. Small 
compact size. Over 600 lines of resolution, 
twice that of standard TV monitor! $69 
each. Dealers welcome. MATCO, Inc., I- 
800-719-9605; Fax 847-619-0852; E-Mail: 
sales@mat-co.com Website: www.mat- 
co.com 


918-479-645 1, E-Mail: ric@sstelco.com 


EZ-EP DEVICE PROGRAMMER - $169. 95 | 


Check Web!! -- www.m2/.com| Available Adapters 

EP-PIC (16C5x,61,62x.71,84) $49.95 
EP-PIC64 (16C62-5.72-4) $39.95 
EP-PICI2 (12C50x) $39.95 
EP-PIC17? (17C4x) $49. a 


Fast- Programs 27C010 in 23 seconds 
Portable - Connects to PC Parallel Port 


Versatile -Programs 2716-080 plus EE 
and flash (28, 29) to 32 pins 


Inexpensive - Best for less than $200 


EP-51 (8751,C51) $39.95 
EP-11E (68HC11 E/A) $59.95 
EP-110 (68HC711D3) $39.95 
EP-16 (16b2EPROMS) $49.95 
EP-28 (Z86E02,3.4,6,7.8) $39.95 
EP-SEE2 (93x,24x.25x,85x) $39.95 
® Correct implementation of manufacturer es piocidantand pocsperd 
specified algorithms for fast, reliable Soret cnet see Jeanie! 
programming 


EP-1051 (89C1051,2051) $39.95 
EP-PLCC (PLCC EPROMs) $49.95 
EP-SOIC (SOIC EPROMs) $49.95 
EP-TSOP (TSOP EPROMs) $59.95 

Many Other Adapters Available ¥ 


M?L Electronics 


970/259-0555 
Fax:970/259-0777 
250 CR 218 
Durango, CO 81301 
CO orders please add 7% 
sales tax 


http:/www.m2Ii.com | 


@ Easy to use menu based software has 
binary editor, read, verify, copy, etc. 
Free updates via bbs or web 


@ Full over current detection on all 
device power supplies protects against 
bad chips and reverse insertion 


®@ Broad support for additional devices 
using adapters listed below 


Write in 48 on Reader Service Card. 


‘SK-ISD’ Debugger+Programmer 


Qualified by and inhouse tool for 
Scenix Semiconductor 


e In-system debugger for SX18/20/28/48/52 
e Built in programmer 
e Full speed emulation 
e Real-time in-system code execution and breakpoint 
e Frequency synthesizer from 25khz to 75mhz / 120mhz* 
e External oscillator support to 90 mhz / 100mhz* From 
e Source level debugging for SASM, SXC and more 

Selectable internal frequencies 


$ * 
External break and clock inputs 2 9 5 


e Conditional animation break and Software animation trace 


Now 
supporting the 
100 mhz SK 


IDE runs under Win 95/98/2000/NT4 via parallel port 
Comes with SASM Assembler, SXDEMO board, SX28AC 
device and 18-pin, 28-pin SDIP headers 


* SX-ISD ......... $295 (synthesize to 75mhz, external 
OSC support to 90-95mhz) 

$350 (synthesize to 120mhz, external 

OSC support to above 100mhz) 


* SX-ISD100 ... 


Also Available... 


PGM-SX Programmer 
« Parallel Port interface 
e 40-pin ZIF socket to carry device to 


PGM2000 Gang Programmer 


be programed or program in-circuit 
e Stand alone 8 gang programmer 
e Parallel Port Interface for on-line operation o Win spar eN software 
e Different 8-socket DIP, SOIC, SSOP, TOFP, © Comes pied prbeagstding ” 
PQFP adapters for all SX18/20/28/48/52 . pa eons rid . 
e Adjustable programming voltages in 0.1V 
e Codes and fuse reside securely in EEPROM © PGM-SX $149, SMT adapters $120 
of Master Control Unit 


e Comes with Win 95/98/2000/NT4 software 

e Also supports other processors via different 
8-socket adapter modules 

e Starts at $900 with one 8-up DIP adapter 


Advanced TransdAtA 


14330 Midway, #128, Dallas, Texas 
Tel 972.980.2667 Fax 972.980.2937 
Email: atc1 @ix.netcom.com 


www.adv-transdata.com 
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QUAD VIDEO CABLE MODULA- 
TOR. CVS-600 inserts 4 color or black & 
white composite video signals on unused 
cable channels, 8! thru 95.Watch 4 remote 
security cameras from any TV in your home! 
Built-in signal amplifier and comb filter elim- 
inates any ghosting and actually 
IMPROVES existing video! Only one unit 
needed with existing cable system. 
$199/each and $169/each in qty. of 4. 


MATCO, Inc., 1-800-719-9605. E-Mail: 
sales@mat-co.com Website www.mat- 
co.com 


SONY PLAYSTATION MODCHIPS. 
Allows you to play CDR backups & imports. 
$8 ea. $3 shipping. 619-749-7788. 


BROADCAST VIDEO equipment want- 
ed: all types, new or old. Please call, Jon with 
info. 1-800-539-2859. 


LITTLE BIG™ SPEAKER/I is a book- 
shelf loudspeaker offering hi-fi bass response 
to 70 Hz (half-powered point), AUDAX dri- 
vers and a cabinet width of only 6-1/2”. Bass 
response is not muddy or boomy due to 
unusual design. For details, email: 
betacircuit_designs@email.com or write 
Betacircuit Designs, 40 Camrock Drive, 
Rockport, ME 04856. 


NEW! CABLE converter electronic ser- 
vice equipment and supplies for most cable 
converter boxes. Highest service, lowest 
prices. Call Ken Erny Electronics. 24 hr. order 
and information hot line 516-389-3536. 


UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, Panasonic 
175, 145 vol. & non-vol. Regal RR-92 & RC 
83, DPS, DP7, DRZ, 5503 VIP, SA 8580. 
Guaranteed low prices. Please call for more 
converters 405-631-1856. 


CABLE CONVERTERS. Original equip- 
ment with remote. Like new. Lowest prices. 
Guaranteed, ready to go. Limited models. 
Call for flyer 412-833-0773. 


ee 
NOTCH FILTERS | 10, 108.5, 106.5, 97.5 
75dB deep notch. $19.95 ea., 1-5 qty. $15.95 
ea., 6-10 qty. $11.95 ea., 11-20 qty. $9.95 ea., 
21 or more qty. Call 24 hr. order and infor- 
mation hot line 516-389-3536. 


TOCOM UNMODIFIED 5503 cable 
converters, untouched, $6 ea. 10 lot min. Call 


706-657-4445. 

QUAD VIDEO CABLE MODULA- 
TOR. CVS-600 inserts 4 color or black & 
white composite video signals on unused 
cable channels, 81 thru 95.Watch 4 remote 
security cameras from any TV in your home! 
Built-in signal amplifier and comb filter elim- 
inates an ghosting and actually 
IMPROVES existing video! Only one unit 
needed with existing cable system. 
$199/each and $169/each in qty. of 4. 
MATCO, Inc., 1-800-719-9605. E-Mail: 


sales@mat-co.com Website www.mat- 
co.com 


BRAND NEW basic converters, 550MHz 
whence. $9.95 ea. 10 lot min. Call 706-657- 


ARBRE BEBE SEES REET 
i mini keyboard $10.00 
A very small computer keyboard (measures less than 5-3/ | 
4" x 9-3/4") that takes up minimal desk space. Uses a 
PS2 connector, and keyboard enclosure is black. Great for 
applications requiring a complete keyboard in a limited 
space, and an ideal solution for those wanting something 
lightweight and compact for transporting, 


Lightwave 2000 Flashlight 
$29.95 


Four super-bright white LEDs replace the bulb 

you'd find in a traditional flashlight, providing 

a long-lasting high-intensity light. LIED lights 
mean your flashlight will last about 14 times 


longer than a regular Slashlight, and these Great: for home or work applicationel 
flashlights are waterproof and shockproof: pin DIN $3.95 


Ideal for short-range use im cars, planes, elc. - 
Flashlight requires 3 AA batteries (included). 
Manufacturer's limited lifetime warranty even 
includes the LED lights! 


POSITIVE NOTCH FILTERS. All chan- 
nels available, Starting at $16 each, Order by 
single channel #. ep quality non-tunable 
metal cylinder type. 75dB deep on the notch. 
Need to block the video on a cable channel? 
Order a negative notch filter. We carry a 
large stock on all channels for dealers and 
vendors. VISA, MASTERCARD, DISCOVER, 
and UPS COD for established customers. 
Quantity pricing on 5 or more. 100 pcs. $7 
each. Open 8am to 5pm CST, Monday-Friday. 
All sales must comply with FCC | Cable 
Act. On the web go to WWW.GOFIL 
TERS.COM “THE FILTER COMPA- 
ae Call for all orders 1-800-235-~- 


UNMODIFIED CABLE converters. SA 
a. $24.95 ea. 10 lot min. Call 706-657- 


ZENITH UNMODIFIED converters. ST 
or $29.95 ea. 10 lot min, Call 706-657- 
4445. 


/ Reading this little tiny space 
will get you a free gift with 
purchase...go to our 
website, place your order 
online, and click on the Nuts 
& Volts box on our home 
page!! 


Light-UP 
Favorites! 


Geophone 
vibration sensing kit 
Detect a fly stomping across 

} bpd = 


NO TAN LINES!!! 
AMAZING MINI 
MICRO FM RADIO! 
$7.50 
Much lighter than a 
heavy jam box with 
really good sound! 
This tiny radio 
(1.5"x1.06"x0.38") has 
a seek button, reset 
control, and an on/off 
switch. Personal 
listening has never 
sounded better! Ideal 
for ballgames, 
beaches, and work- 


Well maybe not that sensitive, 3 
but almost. These vibration sensors made by 
Geosource® were used in oil exploration to 
determine geological statistics. They are made 
with a ne dg) suspended in a coil and are very 
sensitive to vibration. Compact size, the unit 
measures approx. 1.6" high and 1.2" dia. 

The kit includes a geophone vibration sensor 
along with parts to build a basic detector that 
will light an LED. In addition we include a 
schematic that will show you how to operate a 
relay. The sensitivity is adjustable, so you can set 
it to detect elephants and other small creatures. 
Similar units were used by our armed forces to 
detect enemy troop movements...the perfect 

device to alert you to the pitter patter of little outs 
Leroy’s feet! Unit sensitivity can be set high Batt ; . 
enough to detect a business card copped ona attery i 
table, and we've made it work with vibrations and = 
up to 40 feet away! Earthquake or Aunt nugget = 
Agatha...you decide! It’s a fun gadget with 


The RF Bug is 
always a 
favorite just 
' $15.00 fora 
little blinking 
disk that is 
triggered by RF within a 
short range. 


SA UNMODIFIED cable converters. 
8550 @ $9.95 ea., 8570 @ $19.95 ea. 10 lot 
min. Call 706-657-4445. 


NEW IN BOX 860MHz analog con- 
verters. Enjoy the newest technology CATV 
equipment can offer along with superior 
quality all in one unit. Channel ouput 3 or 4. 
HRC, IRC, standard switchable. Includes | 
set of audio/video cables, | RF quick connect 
cable and remote control. Parental control, 
sleep timer, last channel recall, memory | 
thru 4, and volume control are all available 
on remote. Minimum order taken for 10 pcs. 
at $59.95 each. $49.95 for 50 pc. order. 
che savings on larger quantities. Call 
706-657-4445. 


SEGA DREAMCAST BOOT CD- 
ROM. This CD-ROM allows to play 
CDR-BACKUPS and IMPORTS on your 
Dreamcast. Includes BOOTCD, instructions, 
& informational packet. For US Dreamcast's 
manufactured fore 8/2000. Includes 
/FTP places via Internet for 
loads. $50+ shipping. 619-749-7788. 


ONE STOP SHOP: FOR ALL YOUR 
CABLE NEEDS. UNMODIFIED DPBB-7312, 
CFT 2014, CFT 2224; S/A 8550 TO 8600; 
ZENITH: ST 1601, PIO BA 6310. CALL FOR 
BEST PRICES. JERROLD 550 AND PANA- 
SONIC HAND REMOTES ONLY $2.95 
EACH. ALSO, UNIVERSAL 3-1 REMOTE 
WORKS ON CFT UNITS $3.95 EACH. 
CALL FOR FREE CATALOG. 405-631-5153. 


CABLE PARTS for all makes and 
models, raw boxes at low prices. 
Call 1-888-817-8100 www.chip 
place.com 


style 


many uses. 
COMPLETE GEOSENSOR KIT....$ 9.95 ear- 
GEOSENSOR UNIT ONLY....$7.95 phones 


included. 


The Photon 

Microlight Il 
is a super bright keychain 

LED flashlight, push to 
light or switch on for 

continuous bright illumina- 
tion. Available in a 
variety of colors. Blue, 
Green, White, or 
Turquoise $17.50; 
Red, Yellow, or 10 
Orange $13.50 


SPECTRUM LED 
| A RAINBOW OF LIGHT! 
$5.95 

| Imagine an LED capable of ne all three primary colors 
| in the same package! The entive spectrum, tncluding near- 
| I” white, can be created! Imagination becomes reality with this T 
| 1-3/4 multi-color LED. Here's the technology: a red chip, a green 

chip, and two blue chips encased in a diffused T1-3/4 package. 
| Using various current combinations, ae can produce red, orange, 

U 


ellow, green, aqua, blue, violet or white Light! Detailed-spec sheet 
| included. What can you do with these (beyond the obvious amaze 
our friends!)? Create a single indicator system, desiquate 
| Vartous controls by color, make a multi-color bargraph, make Your 
L roject something out of the ordinary with multicolor LEDs! 4 
y laa 7s es es  . sf . © fF sf 2S OS OS eee eee eee 
T R THE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT 
I NOTICE * GATEWAY IS NOT RESPONSIBLE FOR PRINTING 
WW g g dC ewaye ex 5 Cc O ERRORS * MASTERCARD, VISA AND DISCOVER ACCEPTED * 
x J WéRCHANDISE WIMIWOH ON MAIL ORGERS © SUPPLY OF. 
Se a ee eS ee SOME ITEMS IS LIMITED * PRICES DO NOT INCLUDE 
8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116 MU MPOMTINENTAL Usk [HEHE REQUIRING ADDITIONAL. 
9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 * (858)279-6802 AMOUNTS ARE HOTED)...85.00 FOR THE FIRST ITEM, $0.50 
t 2525 FEDERAL BLVD. * DENVER, CO 80211 * (303)458-5444 FOR EACH ADDITIONAL ITEM. RESTOCKING CHARGE MAY BE 
£93 'o MAIL ORDERS CALL TOLL-FREE 4-800-669-5810 ASSESSED ON RETURNED ITEMS, * How do | set my laser 


printer on eten? 
ELECTRONICS, INC FAX ORDERS (314)427-3147 


nv700 
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REFILL INKS FOR INKJET PRINTERS 


"| Refill your old cartridge and save. All refill kits come with instructions 
4 and needed materials for refilling inkjet cartridges. Success guaranteed 
Available for the following 
CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 Single, 
Black, $8.00. CANON BJC-600 (BC-201) 9 refills Black $19.00 3 refills each 
color $24.00. CANON BJC-6000 (BCI-3B) 5 refills black $19.00 3 refills each 
color (BCL-3C, 3M, 3Y) $24.00. CANON BJ-130/300/330 & IBM Exec Jet 
(Cart #BJI481 & BJI-642) Black - 3-bottle kit $22.00. CANON BJC-210/240 
(BC-05 Cart) 3-color kit (3 refills each color for BC-05) $24.00. CANON BJC- 
4000 and Apple Stylewriter 2400 Biack 3-bottle kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 
10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each 
color for BCI-21 or 15 refills each color for BCI-11 $24.00, CANON BJC-800/820/880 3-bottle kit (for BUl 
643B) $19.00. CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00, EPSON STY- 
LUS COLOR PRINTER - (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills each 
color $24.00. EPSON STYLUS COLOR Ii - (020047) Triple Black $19.00 (S020049). Tri-color (2 refills each 
color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 refills total) $19.00. 
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STYLUS 
COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color $24.00. EPSON STYLUS 800/1000 
(S020025) 3-refill kit, black, $19.00. EPSON STYLUS COLOR 440 AND 640 Black refill kit. (S020187) 4 
refills plus free vacuum bottle $19.00. EPSON STYLUS COLOR 440, 640, AND 740 (S020191) Color refill 
kit. 4 refills of each color $24.00. HP DESKJET 500/550/560 (51608A, 51633A, 51626A) Black single refills 
$8.00. HP DESKJET 500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color 
kit (5 refills each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C,M.Y). Tri-color kit (one 
refill each color) $24.00. HP DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET 
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 51645A) 
Black three pack $19.00. HP DESKJET 855C (HP 51641A) Tricolor kit (2 refills each color) $24.00. HP 
PAINTJET and PAINTJET XL (51606A) Black 3-bottle kit $19.00. HP PAINTJET and PAINTJET XL 
(51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINT- 
JET XL300 Tri-colar kit (1 refill each color) HP 51639C,M,Y $24.00. HP THINKJET, QUIETJET, KODAK 
DICONIX 150 (51604A or 92261A) black 5 refills $9.00, IBM/Lexmark/Execjet/4076 (1380620) black 3- 
refill kit $19.00, IBM/Lexmark ExecJet IC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. 
Lexmark 3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12A1970) 3 refills Black $19.00. Lexmark 
3200, 6000, 5700, 7000, Optra 45 and Z51 (12A1980) 4 refills each color $24.00. SNAP AND FILL SYS- 
TEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for HP 600-series) cartridges 
without making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and directions. 
STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black only) 4-oz. bot 
tle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A 


HARD-TO-GET PRINTER RIBBONS CRD 


Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855 $6.00; Centronics 700 Zip Pack 

$5.00; C. Itoh Prowriter Jr,, Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; 

MPS 803 $5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 

1526 $5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00 
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 


Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 
Add $4 per order shipping. CA residents add 7.75% sales tax. On ribbon orders over $50 deduct 10%. 


H.T. ORR Computer Supplies =a 
249 Juanita Way, Placentia, CA 92870-2216 ae 
714-528-9822 - 800-377-2023 - FAX 714-993-6216 


e-mail: Htorr@aol.com iz 
http://www.extremeplay.com/occomp/orr.htm 
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NEW 125 CHANNEL VOLUME CON- 
VERTER $59. PANASONIC TZPC-175 $39 
(RAN). BUY FACTORY DIRECT & SAVE. 
DEALERS WELCOME. 405-616-0100. 


RAW CONVERTERS: Pio 5135 $45; 
Zenith ST 1600 (99 channel) $65; S/A 8590 
(10 button) $65, 8590 (11 button) $75; 
Tocom 5503 VIP (400MHz) $35, Tocom 5507 
$45; CFT 2014 $85, CFT 2224 $115; DPBB- 
7 $75; S/A 8600 $95. Also, hand remotes as 
low as $2.95. Call for items not listed. 405- 
634-1535. 


UNMODIFIED DPV-7 $35, CFT 
2014 $65, S/A 8600 $65. POWER- 
UP, 30-DAY WARRANTY. MINI- 
MUM 10-LOT, CALL FOR OTHER 
ITEMS NOT LISTED. 405-692- 
4982. 


ATTN: CABLE BROKERS. THE 
FOLLOWING UNMODIFIED CON- 
VERTERS FROM CB SYSTEMS 
FIELD-PULL AVAILABLE IN 100- 
LOT. ZENITH ST-1600 $25 EA, 
JERROLD DPV-5 $15, DPV-7 $19, 
CFT 2014 $45, S/A 8600 $49, PIO- 
BA 9515 $65.MANY OTHER RAW 
EQUIPMENT, WE CAN LOCATE 
FOR YOU. CALL 405-634-1535. 


DISCOUNT CABLE converters, 
bullet snoopers, all makes and 
models: Genuine unmodified 
General instrument, © Jerrold, 
Tocom, Scientific Atlanta, 
Zenith, Pioneer, Panasonic and 
more. Best warranty. Free cata- 
log 1-800-243-0962. 
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CALL: 800.615.8378 
WWW.TestEquipmentConnection.cOM 
Specialist in Hewlett-Packard, Tektronix, and many more manufacturers. 
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LOWEST COST LCD’S ON EARTH 


CHARACTER LCD LCD MONITOR 


OPTREX DMF-5005SN-EW . . 

240 x 64 Graphic EL Backlit STN. $30 peal Nal Ter 
OPTREX DMF-5005N haa 

240 x 64 Graphic Reflective STN $30 sync. 

SANYO DM2023-7G1 Hn ad oan 
: 2x 20 Character Reflective STN $8 tomatic Expansion o 
Extended Temp: -10 10 +60C °F SuappLMz0azt images to SVGA (On 12.1") 
Brightness: 260 nits 2x 20 Character Reflective STN $8 Very A sive Pricing 
Power Consumption: 4.3 Watts VIKAY 2035TNLD NOTW-D Starting under $500! 
Contrast: 50 to 1 2 X 16 Character LED Backlit STN $8 


VipEo LCD 
4 Inch Video NTSC $150 
Sharp P/N 4LU4E 
Composite NTSC & RGB Input 
12:00 OR 6:00 Viewing Angle 
Integrated Backlight & Inverter 


LCD DISPLAYS CONTROLLERS 


6.3" Mono STN $60 ISA 

9.4" Mono Reflective $60 PCI 

8.4" TFT $250 PC/104 

9.4" DSTN $150 NTSC 

10.4" TFT $350 Analog VGA 

10.4" DSTN $240 Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 


TOUCH MONITOR 


EarthVue 10.4 
10.4” VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS-232 Touch Screen Option 
Only 9.9°W x 7.7°H x 1.5°D 
Ideal For Factory Automation 
Fully Articulating Ball Mount 


Only $1095 With Touch NoteBook Screens 


340 Models in Stock 
Obsolete Screens Stocked 
Hard To Find LCD? Call! 


EARTH 


Computer Technologies 
“The World Leader In LCD Recycling” 


(949) 361-2333 Fax: (949) 361-2121 
http://www. flat-panel.com 
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nection 


es oe 


Test Equipment Connection is looking to purchase your excess or underutilized 
electronic test and measurement equipment. We buy the largest variety of 
electronic test equipment in the industry. 


FAX: 800.819.8378 


CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web; 
HTTP:/WWW.CB-Electronics.com or call 
1-800-436-8630. 


THE WIZARD SAYS check out our 
prices. Cable parts and huge sale on raw 


UNMODIFIED DPV-7 $35, CFT 2014 
$65, S/A 8600 $65 power-up, 30-day warran- 
ty. Minimum 10-lot, call for other items not 
listed. 1-800-354-7719. 


SONY PLAYSTATION MODCHIPS. 
Allows you to play CDR backups & imports. 


boxes. 1|-888-79-CHIPS. www.chipwiz $8 ea. $3 shipping. Quantity discounts. 619- 
ards.com 749-7788 


UNMODIFIED ORIGINAL equipment. 
Jerrold, SA, 125 channel converters. Lowest 
prices guaranteed. Dealers only. SA 8580 as 
low as $35. Call now 214-476-7177. 


CABLE PARTS & EVERYTHING. 
Parts & accessories. Best prices & quantity 
discounts. WE DON'T SELL BOXES. !-800- 
MODULE-0. 


THE EASIEST way to recover your lost 
master code. 16C5X, 16C62X, PALS, GALS, 
other microcontrollers, custom ASICs. Chip 
readers and other custom hardware. Check 
out our web page at www.acdinc.com for 
details or call 703-764-5361 or write 
Advanced Circuit Designs, Inc.,5765-F Burke 
Centre Parkway #317, Burke, VA 22015. 


DREAMCAST MOD chips, 4 wire 
model, $14 each. Also Playstation one mod 
chips.Auto Dino mode program.Works with 
all models up to 900X. Seven wire hook up, 
$5 each. Playstation two mod chips. New 2 in 
| program $30 each. 10% discount for 10 or 
more, mix and match kits. Kits come with 
complete color instructions, but do not 
come with wires. Call 703-764-5118 to place 
an order. Orders shipped via US mail 2 day 
COD. 


RAW CONVERTERS CFT 2254 $110, 
DPBB-7 $70, PIO 5135 $40, PIO 6110 $60, 
PIO 6310 $70, TOCOM 5503 VIP $30, SA 
8600 $85, SA 8590 11B $70, SA 8590 10B 
$60, CFT 2014 $80, ZENITH ST-1600 $60. 
CALL FOR MORE 405-631-1856 OR EMAIL 
LEDV@NETZERO.NET 


Tired of Expensive Inkjet Cartridges ? 


Save 90% on Inkjet Inks ! 


Printer (Call for Others Not Listed!) 


HP 500 Series, 400, Officejet 300, 350, Fax rie 14 
_HP 600 Series, Officejet 500, 570, 600 a; 14 
HP 820C, 855C, 870C, IOOOC, 1150C, Copier 120,210 12 
| HP 720C, 722C, 712C, 880C, 890C, 895C 1120C, 1170C. 12 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 
Canon BJC-6000 
Canon BJC-600, 610,620 Apple SWriter Pro 
Epson Stylus Color, Color Pro, Pro XL 
Epson Stylus Color Il, Ils, SOO (Black) 
Epson Stylus Color 500, 200 | 
Epson Stylus Color 400, 600, 800, 850, Photo / 440,640 | 
| Lexmark JP 1000, 1020, 1100, ExeclJet Il, llc, Medley 4C 
Lexmark JetPrinter 3200, 5700, 5000, Z11, Z31 
| Compag 1J700, 1J900, Xerox XJ8C, XJ9C 
| Xerox Home Center 450C, XJ6C Inkjet | 


| # of Refills Cost/Refill 
| Black | Color | Black | Color | 


| 3.00 2.35 


Kit Price 
Black | Color 
32.95 39.95 
32.95 44.95 
39.95 39.95 
39.95 44.95 
29.95 39.95 
29:95 39.95 
39.95 39.95 
29.95 39.95 
29.95 39.95 
29.95 39.95 
29.95 39.95 
29.95 44.95 
29.95 39.95 
| 39.95 39.95. 
| 39.95 = 39.95 
29.95 39.95 


4.71 2.85 
4.71 3.21 
6.67 3.33 | 
6.67 3.75 
2.15 2.00 
0.50 0.67 
2.85 1.67 
1.50 3.07 
2.50 3.33 
2.00 2.66 
1.50 2.35 | 
1.50 2.65 | 


2.67 2.35 
2.67 2.35 
1.36 3.33 


SAVE 30 - 50% on New Compatible Cartridges 
New Lower Cartridge Pricing! 


Printer 
(CALL FOR OTHERS NOT LISTED !!) 
Canon BJC-4000/5000/2000 Series, C2500, C3000 
| C3500, C5000, C5500 Apple StyleWriter 2400, 2500 | 
_Canon BJC-600, 610,620 Apple StyleWriter Pro 
| Hi-Capacity Canon BJC-600, 610, 620 
Canon BJC-70, BJC-80 
| Epson Stylus Color, Color Pro, Pro XL 
| Epson Stylus Color Il, Ils, 200 
| Epson Stylus Color 400, 500, 600, 800, 850,1520, Photo 
Epson Stylus Color 440, 640, 660, 740, 760, 860 
| Epson Stylus Color Photo 750, 900, 1200 
* BULK Inks, Refill Accessories 
* Glossy card stock & Coated Paper 


*2-3 Day Shipping 
Inkjet zz) 


Southwest foe 


www.inkjetsw.com 


(480) 668-1069 Fax 
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BLACK 
CARTRIDGE 
$4.95 
$4.95 
$4.50 (9cc) 
$4.95 (15cec) 
$9.95 (3-pak) 
$10.50 
$10.95 
$10.95 
$10.95 
$10.95 


Quality Inks for: 


HP ¢ Epson ¢ Lexmark 
Canon ¢ Apple «- DEC 


Call or see us online! 


Monday 
8:30 - 5:30 PST 10:30 - 7:30 EST 


1-800-447-3469 
(480) 668-0959 


Write in 54 on Reader Service Card. 


COLOR 
CARTRIDGE 
$11.95 
$11.95 
$4.50 @ (9cc) 
| $4.95 @ (12cc) 
| $14.95 (3-pak) 
$14.95 
$14.95 
$14.95 
$14.95 
$15.95 


- Friday 


UNMODIFIED JERROLD DPV-5 
CONVERTERS, $25 ea. 10 lot min. 
Call 651-426-4435. 


TELEPHONE/FAX 


PHONE SYSTEMS WANTED!!! We 
buy AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call for a 
a or fax us your one list. KEY- 
84 


AYS, INC., 937-847-2300 or FAX 937- 
7-2350. 


SOHO PHONE systems and KSU-less 
hg We ca Panasonic, BBS Telecom, 
izfon, and more. Tools, connectors, wire and 
so much more. Fax: 732-840-1390 or alarm 
land.com 
WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 


electmatind@earthlink.net & http://www. 
militarycomponents.com 


IMMEDIATE CASH for Platinum, 
Palladium, Gold, and Silver in any form (ther- 
mocouple, labware, electronic, medical, gold 
filled, optical, contacts), Also rare earth and 
exotic metals (Indium, Gallium, Germanium, 
Tantalum, Rhodium, etc.). Ship material with- 
out prior notification for fast reliable service 
at competitive prices. Samples welcome for 
free assay and quote. No shipment too small. 
Payment guaranteed and made as requested 
in cash, check, or bullion. All transactions 
confidential. Individual dealer 25 years. John, 
D &Y Trading, PO Box 36A, Williamstown, 
Nj 08094. 609-601 -trade, E-Mail: metals@D- 
rading.com 
AMAZING! 35¢ TOGGLE SWITCH- 
ES. Brand new. Rated 6Amp/1!25V. Hardware 
included, 1/4” panel hole. SPDT or DPDT, 
on-on or on-off-on. Minimum |00pcs/pack- 


ys or MC, no COD. Gateway Products 
orporation, | -800-830-9195. 


SEE OUR ad on 4-channel 2.4GHz wire- 
less systems in the AdMart section on page 
77. Matco, Inc. 


MATCO WILL design, engineer, and 
develop a 2.4GHz wireless 8 channel solu- 
tion for your remote applications. FCC 
approved. Matco, Inc., Schaumburg, IL 1-800- 
719-9605. E-Mail; nsales@mat-co.com Web 
site www.mat-co.com 

RF COMPONENTS AND SPECIAL 
PARTS. Power transistors, power FETs, RF 
capacitors, variables (air, mica, cer.), Unelco 
type, silver dipped mica, gimmicks, ferrite 
cores, chokes IF FILTERS: monolithic, crystal, 
ceramic, ETC. Telemetry UHF boards, Ny Sa 
tal, synthesized in regular and special for 
export bands (220-400 MHz) 5 watts PWR. 
VHF/UHF, PC prog. RF meters, chip loads, 
and much more! Since 1987 supplyin 

America. Great prices! Leeward Tech. (uk 
Led. Corp. For info/quotes contact via email: 
leewardusa@worldnet.att.net Fax: 603-925- 


2475 Latin America: see our web site: 
www.leeward.com.ar 


CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 
diodes, any semiconductors. ELECTRON- 
IC SURPLUS, INC., 5363 Broadway, 
Cleveland, OH 44127. 216-441-8500 or fax 
216-441-8503, since 1946. www.electronic 
surplus.com 


WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, connectors, tanta- 
lum capacitors, electronic test equipment & 
most components. Hoffy Electronic Ent., E- 
Mail: Hoffiel 16S@aol.com 818-718-1165, 
FAX 818-341-5506. 


UV LEDs, new, have only 5 narrow beam 
and 5 wide beam, $30 ea. Bill 612-980-6503 
or deltalight77@hotmail.com 


RESISTOR KITS Kit! includes |2 each of 


WANTED: EIAJ R/R 1/2" color VTR. 
Excellent operating condition only, please. 
415-821-3359, fax 415-821-7500. 


CRYSTAL SETS. Parts, ng books, kits. 
Largest source in the world. Catalog $2. B. 


TURKE, PMB 270, 5030 Champion Bed G6, 


Boca Raton, FL 33496. 


Don’t miss a single ssue! 
You can have Nuts & Volts 


Call 1-800- 783-4624 
and use your Visa or MasterCard, 


RADIO TUBES and phono. needles. 870- 
347-2281. 


ALWAYS WANTED Western Electric 
theatre amps, speakers, horns, drivers, and 
tubes. Also seeking vintage tube equip. by 
Marantz, Mcintosh, and Tannoy. Chong Ong, 
10223 Valentino Dr., #7304, Oakton, VA 
22124. Tel: 703-255-3218, Fax: 703-255-3718. 
E-Mail: ongkt88@erols.com 


AVIATION 


ELECTRONICS 


BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, IFR, 
Litton LTN series INUs. 941-625-3222 P, 
941-625-0494 F E-Mail: avionics@afcon.net 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


36 popular values (1-lOMohms @ 1/4W) 
packaged in labeled resealable plastic bags 
within a compact case, JUST $19.95 + $5 
S&H. Send check or money order to Carlos 
Tovar, PO Box 596, Alpharetta, GA 30009- 
0596; email: cftovar@email.com visit 
www.canvasdesigner.com/ea (US only). 


See Our “Action” Web Site at 
Www.amazing1.com 


Experiment with and Construct Lasers, Phasers, Hypnosis, Mind 
Control, TESLA COILS, Time Travel, Rail Guns, Magnetic Cannons, 
Coil and Sleeve Guns, Super High Gravity Pulses, Explode Wires 


Laser Window Bounce Listening System 


Powerful listening system, yet simple in operation. 
MICROCONTROLLERS You shine a LASER af a window and intercept the > fA... —L— 1 — 1. 3 and Water, Antigravity, Levitation, Mass Warping, Magnetic Can 
reflected beam with our ultra-sensitive filtered OPTICAL, 4,, Crushing, Plasma Propulsion, High Energy Radio Frequency Guns 
RECEIVER. Vibrations on the window from internal" ~ * (Herf), EMP, Lattice Snapping, Force Fields, lon Ray Guns 
WANTED: MILITARY capacitors, resis- pneaveill dead ca arn hel Types of Electrical Pyrotechnics, Plasma and Neon Displa 
tors, transistors, diodes, ICs, semi’s, etc. output power of the laser and optics used Blasters, Ultrasonics, Super Hearing, Long Range Transmitters 
Please fax/E-Mail excess lists & RFQs 818- LWB89 Pians and all Data for 3 Laser Window Bounce Systems $20.00 Jammers, Personal and Property Protection, Surveilance Plus More! 
769-1002 fax 818-769-1084. LWB&K Kit of Complete 100’ System with Visible Laser for Demo/Science Project $129.95 


Ultra Bright Green Laser visible over a mil 


electmatind@earthlink.net & http://www. 
militarycomponents.com 


ATMEL 89CXXXX programmer, IBM 
parallel port, C++ source code, schematics, 
$250 + S/H. E-Mail: cbanni3061@aol.com 


LLR30 Optical RECEIVER with voice filter $99.95 LLR3K Kit of Optical Receiver $69.95 
LLR40 Higher performance with /ow noise preamp, basic optics and delux headsets $199.95 
CWL10 10 mw CiassIlIB Invisible IR LASER for 500’... $199.95 CWLI1K Kit of LASER..$149.95 
LM650P5 5 mw ClasslllA Visible Red Laser Module for up to 100° $19.95 
LM650P10 10 mw ClassilIB Visible Red Laser Module for up to 200° $69.95 


Gravity Motor 


30 to 50x brighter than the red pointers. Shirt pocket sized pen 55° x 6.3° 
Full Smw. Operates for hours from two "AAA" batteries 
Call for pricing as we will not be undersold!!I/II11I! 


Tesla Coil lon Ray Guns 6 Easy FM Xmtr Projects! 


115vac operation. Gre: 
science or fascinating bs 8 
includes our gravity handbook 


Video/Auttio Rebroadcaster 1 Mi 
Star Wars Technology Demonstrates Weapons : 


) 
BTC4 Plans. $20.00 a 
BTC4K kit.,..$799.95p) « - TVIFM Radio Disrupter, Neat Prank! 


Jectrical ch ction: ye Super Seraitve " 

sean Paipe-chige evan oan 30” Sparks Star Wars Technology Directs Energy 1 Ves Sous Kas 
reate @ spectacular ~ 
ne aR build a es oe display of nature own 2 1 Mile+ Telephone Transmitter ers | 
parts and levitate it "® lightning. Many 3 Line Powered Phone Transmitter igs 
with our ion power amazing experiments Never Needs Batteries!! 
source. Battery or possible. See in action 4 Tracking/Homing Beacon Beeping - 
on our web site!! Transmitter 


GRAS3 Plans/Book : $20.00 C40 Potential, Force Fields, lonMotors, Antigravity etc. 
PIC & ATMEL PROGRAMMERS GRASK Power Source Kit... $99.05 ff °G10 Ready to use......._-$898.96 Ff Projects electric shocks without contecti! Discretion Required 
1 Vici malier Version (8-10" Sparks) Conduct many weird and bizarre experiments. includes Hints Using Wireless Devices 
from $ 17.95 and $29.95! Visit www.electron GRA30 Assembled Above......$149.95 BTC3 Plans..$15.00 BTC3K Ki. $349.95 © Handheld battery operated and easy to operate ~ : ae A 
ics!23.com for complete details. Amazon " BTC30 Ready to Use $449.95 COMBOX Parts Above 6 Projects $49.95 
Electronics, Inc. Toll free 1-888-549-3749. TAKE CONTROL Using 1067/0 Plan. $10.00 COMBOP Pians Above 6 Projects.........$10.00 
- : - - ; 
Electronic Hypnosis Pain Field Pistol 10G70 Assembled/Tested $149.95 | Shock Force Field Vehicle 
en ee Higher Powered Device Object Electrifier 
ox soraaamnbkaoshateyy 10G9K KivPians.... $129.95 || Hand shock balls,warids. Mini chcuit is easily 
high prereset nese 10G90 Assembied/Tested $199.95 hidden. Great payback for those wise guys. 
agent pe ep bey hypnotic 85) Handheld and battery SHK1K Kit/plan $19.95 
well as relaxed mind states. operated with all controls 
Place subjects under your contro! Semi-Cond ne Lasers 


Rental units available 


Mind&Brain Controllers 


HYP2 Plans $10.00 PPP4 Pian $8.00 10mw to 2 Watts of 

HYP2K Kit/Plans.. $49.95 PPPIK “é ana $49. 95 continous output!! Incredible device Turbo charges memory, 
PROGRAM PICs in BASIC. Complete HYP20 Ready to Use $69.95 PPP10 Ready to Use $79.95 Use for directed beam of heat, Boost mental powers, Controls stress, 
package to get started includes: PicBasic RAEN NatION SRC for Speeds up healing 
comet BBIC =e 3 bl MIND2 Plans for Mind Control..$15.00 A . G it night vision, laser window bounce processes and Uncover 

piler, programmer, cable, MIND2K Kit/Plans s4a.95 AMAZING GFaVvItFON - jp driver for ultra-bright green lasers hidden potentials 

batteries, PIC16F84. $159.95. MIND20 Ready to Use. $79.95 High quality 
www.elproducts.com Remarkable true levitation CWLSEK Kil/Plans minus diode.......$199.95 Bunk with 

Theramagnetic Rulser” without any tethering CWL50 Assmbid minus diode. $299.95 many 

Complex Magnetic waves A bei external ee 3 LD34 CW 3/4 W 980nm diode $249.95 features. 

are claimed to produce m: vy sa & 


ANTIQUE 


health benefits. Board level | 
experimental device is sold/or 
research purposes only. 


THMAG10 Lab Assembled....$24,95 


Cybernetic Ear! 
Provides that “extra edge” f 
many listening applications. 
Enhances 3 to 4x of normal 


CYBEREAR... 


Mini TESLA Coil 


Lights up a 4' fluorescent 

tube-all without any 

contact! Yet only 3° tall! \a 
MTC1K Kil/Plans. = 9.95 
MTC10 Assembled $34.95 


BWPLUS-APOLLO Ready to use..$189.95 
BWIl- EINSTEIN Lower cost unit...$129.95 


ee phe a Nightstar Night Viewer 


Sees in total darkness 


* 35000x Light Gain 

+ Over 100 yds Recognition 

* Built in IR iiuminator 

* 20 degree Field of View 

* 20 Hours Battery Life 

+» Spectral Response 810-840 nm 


NSTAR10 - Ready to Use 


ELECTRONICS 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763- 
331 1/540-382-2935). 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


IMMEDIATE CASH for Platinum, 
Palladium, Gold, and Silver in any form (ther- 
mocouple, labware, electronic, medical, gold 
filled, optical, contacts). Also rare earth and 
exotic metals (Indium, Gallium, Germanium, 
Tantalum, Rhodium, etc.). Ship material with- 
out prior notification for fast reliable service 
at competitive prices. Samples welcome for 


‘GRV10 - Anti Gravity Top........! $39.95 
$49.95 


GRV30 - Super Levitator 


Burning Cutting Lasers 
Current and Future Weapons Syste! 
La We Stock Parts! 
LC3 Pians Poor Mans CO, System....$15.00 
LC7 Plans Lab CO, System 30W+.....$20.00 


LAGUN2 Plans Nd, Yag, Ruby 6Kw....$20.00 
All Three Plans for only... $25.00!! 


PLASMA FIRE SABER 


Patented Moving Light Concept Defies all Logic 
as it Appears to Evaporate into Spacal! 
Duplicate the STAR WARS effect, 
Replaceable Blades, Overide Switch 

Interactive Sound Module 
Available on Request 


Hover Board © 

28 pages of data related 
to the most revolutionary 
advance in transporta- i 
tion. Cutting edge R&D om? 


HOVER Plans and Data $25.00 


Transistorized TESLA Coil 
Amazing and bizarre 

effects turn a normal light 

bulb into a spectacular 

plasma display!! With 

adjustable frequency = 

control. Safe 12vdc input 


TCLS Plans..$8.00 TCLSK Kil/Pians..$59.95 
TCL50 Assembied and Tested. $99.95 


i 3 
as 


$19.95 $239.95 


Jacobs Ladder’ 


Pyrotechnical traveling fiery 
plasma expands over 3” 
before evaporating into space. 
Solid state circuitry with 
adjustable arc control. 115/ 


230 volt operation. Uses safe : St 
high frequency energy. Bug | 
JACK1 Plans $8.00 


JACK1K Supply, Mig Biks, Ladders..$149.95 
JACK10 Ready to Use. $249.95 


Telephone Line Grabber 
Room Listener 
Controller and 
Cail Diverter 
Listen to your premises. Break in to calls 
Control household appliances. Remote 
dial tang distance calls-from anywhere! 


Specify Color: 
photon bive, starfire red 
phaser green, neon red 


SAB15K - Kit 15° Display... $29.95+$5.00 s&h 


Attention! High Voitage Modules 
Battery powered for hovercraft, plasma 


guns, anti gravity, force fields, pyrotech 3 Mi FM Voice Transmitter 


F TELCON4 Plans. $10.00 MIMIMAX4 4KV... $19.95 Crystal clear performance. Many 4 
free assay and quote. No shipment too small. TELCON4K Kit/Plans $120.06. ‘aaceesil. Sires Pa applications, Easy to assemble SAB24K - Kit 24” Display.....$59.95+$5.00 s&h 
Payment guaranteed and made as requested TELCONA40 Ready to Us... $169.95 ) suinimax2 2Kv..$14.95 FMV1K Parts and plans SAB36K -Kit 36° Display..$129.95+$15.00 s&h 


in cash, check, or bullion. All transactions 
confidential, Individual dealer. 25 years. John, 
D & Y Trading, PO Box 36A, Williamstown, 
Nj 08094. 609-601 -trade, E-Mail: metals@D- 
YTrading.com 


information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031 
1 800 221 1705 Orders/Catalogs Only! Fax 1 603 672 5406 


Information 1 603 673 4730 Free Catalog on Request 
Pay by MC,VISA,Cash, Check, MO, COD. Add $5.00 S&H plus $5.00 if COD. Overseas Contact for Proforma 


Write in 55 on Reader Service Card. 
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$59 PCBs 


And our layout software is FREE 


© Download our board layout software 
© Design your 2-sided plated-through PCB 
© Select the type of boards you want 

© Send us your layout over the Internet 


Small orders are shi the next 
9 business day pred 


and get 3 top quality 
2.5" x 3.8" PCBs 


7 


=i WWW.expresspcb.com Zz. 


Of Service i 


FM MICROPHONE KIT 


Celebrating our 17th Year 


This economical collimating 


pees eiohy cones es 
rol that octs i 


CC ae 


K30.—-15.99 15.19 13.67 


24,99 23.74 21,37 


27C€010-15 
270020-15 
270040-12 


This dynamic tester 
allows odieg of tran- 
sistors & diodes in circuit. 
Identifies NPN or PNP 
transistors. Checks all 
types, small or large 

anode 


power. 
or cathode of diodes. 
LR | 


2499 23.74 21.37 This exciting col- 
lection of elec- 
tronic projects 


A thick, foaming deaner for use 
in static sensitive applications. 


TB3360 24.99 23.74 21.37 


© Order Line — (800) 824-3432 © International — (724) 495-1230 ¢ Fax Orders — (724) 495-7882 

* Technical Support — (724) 495-1231 * No Minimum Order — (Orders under $20 subject to $ 5 
charge) *UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) * PA Res. Add 7 % 
Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST) * Corporate Accounts / Quantity Discounts 
Available *We accept M/C, VISA, Discover & American Express with no surcharge * Call For FREE 
Catalog ($2.00 Outside U.S.) i 

© We Carry A Complete Line Of Electronic Components ¢ Email - unielect @ aol.com 


Visit us on the web | www.unicornelectronics.com Unicorn Electronics 


1142 State Route 18 
FREE SHIPPING! onprevoidovis Aliquippa, PA 15001 
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Lowest Dealer Price Available 


Refurb. Panasonic 145 
Regal w/Remote 

BC4535 86 Channel 

Oak Sigma 99 Channel 
75 Channel Converter 
Zenith ST1600 w/Remote 


(550MHz) 


IMMEDIATE CASH for Platinum, 
Palladium, Gold, and Silver in any form (ther- 
mocouple, labware, electronic, medical, gold 
filled, optical, contacts). Also rare earth and 
exotic metals (Indium, Gallium, Germanium, 
Tantalum, Rhodium, etc.). Ship material with- 
out prior notification for fast reliable service 
at competitive prices. Samples welcome for 
free assay and quote. No shipment too small. 
Payment guaranteed and made as requested 
in cash, check, or bullion. All transactions 
confidential. Individual dealer 25 years. John, 
D & Y Trading, PO Box 36A, Williamstown, 
NJ 08094. 609-601 -trade, E-Mail: metals@D- 
YTrading.com 


PUBLICATIONS 


pois 


OUT-OF-PRINT TECHNICAL 
BOOKS. www.johnsontechnical 
books.com 805-525-8955. sales@john 
sontechnicalbooks.com 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & hetp://www. 
militarycomponents.com 


BASIC STAMP 2 users: Inside the BASIC 
Stamp II” tells how the PBASIC interpreter 
works, how code is stored in EEPROM, how 
to optimize code for space and speed. 160 
pages, 50 illustrations, many examples. See 
http://members.aol.com/stamp2book Send 
$29.95 check or money order (US funds) to 
Brian Forbes, PMB 326, 19672 Stevens Creek 
Boulevard, Cupertino, CA 95014-2465. 


ROBOTICS 


ROBOT BOOKS.COM visit our web 
site for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 


ROBOTS WANTED: Dead or alive, 
whole or parts. Marvin (lowa Precision), 
Gemini, RoPet, Hubot, RB5X, Newton 


SynPet, ComroTot, ELAMI, ITSABOX, 
HeathKit (HERO JR, |, 2000, or Arm Trainer), 
Androbots (TOPO, BOB, Fred, and 


Androman), Rhino, Maxx Steele, Omnibots, 
etc. Also looking for robot prototypes, 
options, and literature, will pay cash. Please 
E-Mail rdoerr@bizserve.com Call 810-777- 
1313 or write to: Robert Doerr, 26308 
Cubberness, St. Clair Shores, MI 48081. 


ARobot KIT from Arrick Robotics uses 


the BASIC Stamp Il. Quality metal construc- 
tion. Easy to assemble and very expandable. 


$235. http://www.robotics.com/arobot 


Panasonic Converters Model-175 
Six month's warranty on this model only 


Call us today to satisfy all your cable equipment needs! 


SAM’S ELECTRONICS 
1-405-631-1856 


All Cable Equipment is unmodified. 


St 10+ 20+ 
$45 $40 $35 
$38 $35 $30 
$30 $28 $25 
$45 $40 $35 
$18 $18 $18 
$75 $70 $65 
$65 $55 $45 


SECRETS OF RF CIRCUIT DESIGN 
From Joseph Carr, one of today's most 
respected electronics authors, comes this 
pragmatic, intermediate-level guide to 
designing, building, and testing all types of 
radio frequency circuits. Filled with function- 
al projects that demonstrate the principles 
of RF circuits. Only $29.95! 10% dis- 
count to Nuts & Volts sub- 
scribers. Call 1-800-783-4624 to 
order using Visa or MasterCard. 


es 


MOTOR CONTROLLERS, PWM, |2V, 


24V, 35A, many features from $40 
plus S&H. Info: 570-735-5053. Details: 
http://divelec.tripod.com Toll free orders 
(only) |-877-679-1865. 


PRACTICAL ANTENNA 
HANDBOOK, by Joseph Carr. The most 
popular book on antennas ever written, 
widely known as "the antenna builder's 
bible." This Third Edition is a work for anyone 
with an interest in antennas, from the newest 
of novices to the most experienced engi- 
neer. This empowering book gives you all 
kinds of projects and material that explains 
why what you did works.Only $49.95! 10% 
discount to Nuts & Volts sub- 
scribers. Call 1-800-783-4624 to 
order using Visa or MasterCard. 


GEARHEAD MOTORS. 24V, 35 RPM. 
Manufacturer rated 900 pounds. $10 
plus S&H. Info: 570-735-5053 Details: 
hetp://divelec.tripod.com Toll free orders 
(only) 1-877-679-1865. 


PLANS — KITS — 


SCHEMATICS 


SCHEMATIC DIAGRAMS. We have 
amassed 3200+ for all kinds of electronic 
devices in our years as reverse engineers. 
Video items, medical, video games, automo- 
tive, telephone, security, etc. Technicians mak- 
ing extra bucks working on odd-oggs, or just 
curious how things work, we may have the 
prints you need. Check our website or send 
a STAMP for our retromingent propagan- 
da. BOMARC SERVICES, Box !113, 
Casper, WY 82602. 307-234-3488. 
BOMARC.ORG 


Continued on page 85 


QUESTIONS 


Does anyone know of a circuit | 
can build, that will allow me to 
determine the specific percentage 
of pure silver dissolved in distilled 
water, by electrical means? 

| am trying to find the percent- 
age of the processed silver for a 
given amount of water, by volume, 
after processing. | wish to measure 
the percentage of the final colloid 
silver solution. 
9001 Antonio J. Anzevino 
Wappingers Falls, NY 


| eat in a crowded dining room 
and am extremely hard of hearing. 
I'm interested in obtaining informa- 
tion, plans, etc., for a device to be 
used as a transmitter to my head- 
phones. The transmitter could be in 
my shirt pocket and receiver in the 
same case. 
9002 Vernon A. Rodgers 
Venice, FL 


| have a medium-sized satellite 
dish, | would like to make a parabol- 
ic microphone out of it. | need plans 
and information on what kind of 

microphone and amps to use? 
9003 Eric Hado 
Hopewell Junction, NY 


Does anyone have information 
on how to build ferrite antennas for 
the AM broadcast band and the 
shortwave bands? 
9004 Marvin Rosen 


Baltimore, MD 


Can the small bobbin-shaped 
and cylinder-shaped fixed inductors 
found in abundance in computer 
monitors and modern day TVs be 
used as “RF chokes” in radio receiv- 
er/transmitter construction pro- 
jects? 

These small inductors (about 
1/4" to 5/8" in diameter and 
about 1/2” to 1” long) measure 
less than 1 uH to over 15 mH (RCL 
meter] and appear to be wound on 
a non-metallic (ferrite?) core and 
with DC resistances of milliohms to 
several ohms. 

With a lab full of test equip- 
ment, including a research grade 
Q-meter, how do you test the 
appropriateness of these inductors 
for radio receiver/ transmitter con- 
struction projects? 


Questions o _Anawene | 


to Nuts & Volts Magazine, 4 


Also, what is the purpose of the 
small disk-shaped permanent mag- 
nets attached to one end of some 
of these inductors? | have found 
that by removing the magnet, the 
inductance (RCL meter) increases. 
9005 Ted Roubal 

Shoreline, WA 


| am looking for a circuit that is 
run from a 12VDC gelcell or car 
battery. The application is for my 
RC gas powered car. | need one cir- 
cuit to be 1.5 volts and be able to 
provide up to 4-5 amps. | will need 


‘to be able to adjust the current to 


the glow plug due to the change in 
resistance when it is hot, and if it is 
not a real big deal have a meter in 
the circuit so | can monitor the cur- 
rent flow and adjust it as needed. 
The second circuit is to 
charge the AA batteries in the con- 
troller and receiver in the car. It 
needs to be run from the same 
12VDC. 
9006 Tony Pugh 
via Internet 


Some time back, | bought an 
Apple "clone" ... the first company 
licensed by Apple, | believe. It’s a 
power computing corp. 
"PowerBase 180," 1.2GIG HD, 8X 
CD-ROM, 32 meg of RAM. 

| love the system, except that it 
didn't come with any manuals, or 
software {i.e., CD, floppies, etc.). It 
has an IDE HD, with a SCSI CD- 
ROM. | could live without the TMs 
probably, but | really need the sys- 
tem disk. 
9007 Anonymous 
via Internet 


Please give me a source of a 
wiring diagram for a DC power sup- 
ply for a Hewlett Packard Laserjet 
series Il printer. 
9008 Leland Glenn 


Fort Myers, FL 


| am looking for the vendor{s) 
that are producing the DIY Solar 
Charge Controller/Monitor PC 
board described in your April 1997 
issue of Nuts and Volts. | have 
already attempted to contact 
Circuit Designs of Central Point, or 
the original vendor listed as a 
source in the article. The phone is 


we, : ao 
ee ee es 


forum@nutsvolts.caom 


disconnected and | don't hold out 
much hope for a response from 
their mailing address. Is someone 
else producing the PC board? 

Any help will be greatly appreci- 
ated. 
9003 James Vrzal 


Holiday, FL 


ANSWERS 


ANSWER TO #8003 - AUG 2000 

In answer to #10011, Jan. ‘00 
regarding a schematic/SW to 
allow the PC via its parallel port to 
connect to a GPIB device. The reply 
cited "plotgpib.zip" a shareware 
product. 

| have looked many places in a 
lot of shareware cites (share- 
ware.com, tucows.com, etc.], and 
have come up empty. 

Can someone please come up 
with a more definite location for 
this software? 


Some years ago, | found some 
source code that twiddles the PC 
parallel port to simulate an IEEE- 
488 controller. | fixed a problem in 
it, then lost track of it. But Stan 
Eker reposted it on Usenet, and 
even had my bugfix! So I've put it up 
here in the hope that it will be easi- 
er to find. 

There are some limitations — it 
can only drive one or two devices, it 
may need a modified parallel port [I 
recommend that you use a cheap 
card, not a motherboard port), and 
is probably rather processor speed 
dependent. | last used it on a 
12MHz 286. | doubt that it will 
work under Windows, but that 
might be a blessing. 

Sources and documentation 
can be found in plotgpib.zip 

Ed Bell 
Colchester, VT 


ANSWER TO #8005 - AUG 2000 

| have an old DOS graphics pro- 
gram that uses printer control 
codes to control an NEC PC-8027 
printer. This application was writ- 
ten for a DEC PDP-11 [RSX-1 1M], 
which runs from DOS via a Strobe 
Data Osprey emulation board. The 
application was written by Minato 
(Japanese tester company), which 


ANSWER INFO 


* Include the question number that 
appears directly below the question 
you are responding to. 

® Payment of $25.00 will be sent if 
your answer is printed. Be sure to 
include your mailing address if 
responding by E-Mail. 

* In most cases, only one answer per 
question will be printed. 

* Your name, city, state, and E-Mail 
address, (if submitted by E-Mail), will 
be printed in the magazine, unless 
you notify us otherwise with your 
submission. 

* The question number and a short 
summary of the original question 
will be printed above the answer. 

* Unanswered questions from a past 
issue may still be responded to. 

* Comments regarding answers 
printed in this column may be print- 
ed in the Reader Feedback section if 
space allows. 


QUESTION INFO 


TO BE CONSIDERED FOR PUBLICA- 
TION 


All questions should relate to one or 
more of the following: 

1) Circuit Design 3) Problem Solving 

2) Electronic Theory 4) Other Similar Topics 


INFORMATION/ RESTRICTIONS 

® No questions will be accepted that 
offer equipment for sale or equipment 
wanted to buy. 

® Selected questions will be printed one 


time on a space available basis. 
® Questions may be subject to editing. 


HELPFUL HINTS 

® Be brief but include all pertinent infor- 
mation. If no one knows what you're ask- 
ing, you won't get any response [and we 
probably won't print it either). 

® Write legibly (or type). If we can't read 
it, we'll throw it away. 

® Include your Name, Address and 
Phone Number. Only your name will be 
published with the question, but we may 
need to contact you. 


has since been.purchased by Ando. 
The printer is no longer supported 
by NEC and there's no new source 
code available for the program. Of 
course, it’s a program that | still 
need to use. Is there a hardware or 
software means of translating the 
printer control codes from this 
printer to a more modern one? | 
thought of using an EPROM 
decoder or a TSR patch. 


The easiest way to run a “lega- 
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PiCmicros & BASIC 


PicBasic Compiler - $99.95 
PicBasic Pro Compiler - $249.95 


Now it’s even easier to program 

the fast and powerful Microchip 

PiCmicros. The PicBasic and 

PicBasic Pro Compilers convert 

your English-like BASIC 

programs to files that can be put 

directly into a PICmicro. True compilers for 
faster, longer programs, BASIC Stamp™ L/II* 
libraries, For mid-range PIC12C67x, 14Cxxx, 
16CS55x, 6xx, 7xx, 8x, 87x, 9xx and high-end 
17Cxxx (PicBasic Pro only). 

“BASIC Stamp is a registered trademark of Parallax Inc, 


New! PIC-X1 
Experimenter/ 
Lab Board 


Assembled - $199.95 
Kit with parts - $139.95 


Bare PCB only - $49.95 


EPIC Plus PIC Programmer - $59.95 


Programs PIC12C5xx, 67x, 
14Cxxx, 16C505, 55x, 6xx, 
7xx, 8x, 87x and 9xx. 
Optional ZIF adapters for 
DIP, SOIC, MQFP, PLCC. 
Runs off two 9-volt batts or optional AC adapter. 
Includes programming software and assembler. 


PICProto 
Prototyping Boards 
Get it wired quicker! High-quality 
blank prototyping boards for 
PICmicros. Holds PiCmicro, 
SV reg, caps, oscillator, DB9-25, 
large proto area, $8.95 - $19.95 


micro ngincering Labs Thc 


[---} Box 7532 Colorado Springs CO 80933 cof 
= (719) 520-5323 (719) 520-1867 fax 
http://Avww.melabs.com 


Write in 61 on Reader Service Card. 


The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 


http://www.therfc.com/ 


Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 


$6.00 Pins Only ‘ 
$4.00 Extra Gasket... .75 


Amphenol 83-1SP-1050 PL-259 

UG-176/U Reducer RG-59/8X . .25 or 5/$1. ‘00 
UG-175/U Reducer RG-58/58A .25 or 5/$1.00 
Silver Teflon PL-259/Gold Pin 


MIL-Spec Coax Available (Teflon, PVC IIA) 


New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond III Jacket 

1, heh, Te SE pena .80/ft or $76.00/1 00ft 


Also New: 9092, RG8X with Type Il Jacket 


Call for Specials of the Month 


Full Line of Audio Connectors for Icom, 
Kenwood, and Yaesu 


8 Pin Mike Female 

8 Pin Mike Male Panel.... 
13 Pin DIN for Kenwood.. 
8 Pin DIN for Icom 

8 Pin DIN for Kenwood 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 


66 Write in 62 on Reader Service Card. 
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cy" application such as your DOS 
graphics program, is with the lega- 
cy hardware it ran on. If that equip- 
ment cannot be repaired, then the 
next best bet is to get the code to 
at least load on a new DOS sys- 
tem. 

If the application is a single 
"EXE" executable file and is not too 
big, then you could load it under 
DEBUG and patiently trace through 
its operation until you find exactly 
what control sequences it is send- 
ing out. It would help if you know 
exactly what control sequences the 
old NEC printer used; for then you 
would know what to look for. 

Once you have documented the 
old sequences and the places in the 
program where they occur, and you 
have in hand the document that 
tells you the corresponding 
sequences for the new printer that 
you want to use, then you can, in 
principle, patch the code to send 
out the new sequences. 

If it turned out that the old 
sequences and the new sequences 
are exactly the same length, and 
there is one-to-one correspon- 
dence between what you have and 
what your need, then an EPROM 
translator might actually work. 

If the DOS program is writing 
directly to the printer port, then it is 
not so obvious how you would slide 
a TSR wedge in under it so as to 
intercept and translate the bytes it 
is sending out. On the other hand, if 
it is calling DOS via Int 21H or call- 
ing the BIOS via Int 17H, to send its 
stuff to the printer, then a TSR 
probably could handle the transla- 
tion. 

What typically happens in prac- 
tice, of course, is that the DOS 
graphics program is too big to load 
under DEBUG, or it was deliberate- 
ly designed to discourage any 
attempt to "reverse engineer" the 
code. In that event, the remaining 
easy way is to take out a clean 
sheet of paper and write yourself a 
nice new program that does things 
the way you want them done. 

Such labors, of course, will also 
help you to acquire new apprecia- 
tion of the Linux open source move- 
ment. You really should have the 
source for the programs you 
depend upon. As time goes on and 
Linux becomes the standard oper- 
ating system, there will be far less 
justification for allowing ourselves 
to be locked in the "byte" you are 
now in. 

Jack Dennon 
Warrenton, OR 


ANSWER TO #8002 - AUG 2000 

Does anyone have a full service 
([POP3/SMTP) bios tweak for the 
Mail Station? 


There are ways to tweak the 
mail station depending on which 
revision you have. There is an 


Internet discussion board for dis- 
cussing modifications to a variety of 
devices at www.kenseglerdesigns 
.com/cgi-bin/ UltraBoard/ 
UltraBoard.pl. 
You'll find a link to the mail sta- 
tion discussions on that page. 
Doug Smith 
Via Internet 


ANSWER TO #80015 - AUG 2000 
How can | access the Internet 
over my Motorola bagphone? 


Since you refer to a Motorola 
bagphone, I'm going to assume 
you've got an older analog model in 
the order of the 3000 series. 

Moto has a small black box 
called The Cellular Connection (S- 
1936). Electrically, it installs in 


ANSWERS TO #8007 - AUG 2000 

| am desperately looking for a 
way to control a residential bath 
fan/light unit. It is now wired on one 
switch. | am seeking a way to con- 
trol them independently while using 
the existing wiring which is two 
wires [only one load wire). 

| have seen such a unit for pad- 
dle fans, but | can't locate one for 
exhaust fans. None of the major 
electrical manufacturers | contact- 
ed were any help. 


#1 You want to control more 
than one electrical device with only 
one set of wires. This is easily done 
using X-10 or X-10 compatible con- 
trollers and devices, Basically, you 
leave the power on all the time. 

Put a two- or four-device con- 
troller {it looks like a switch) where 
your current switch is and get sep- 
arate power controllers for the 
light and for the fan motor. 

There are several different 
models, florescent light or incan- 
descent, relay (motor), and dim- 
ming. 

You can see the X-10 stuff at 
www.x10.com, but my favorite 
place is SmartHome.Com (compa- 
ny name and web site). They have a 
great catalog with almost 50 
pages of X-10 and many X-10 com- 
patible devices. If you don’t have 
access to the internet, you can call 
for a catalog at 1-800-762-7846, 


24/7. 
Randy Boettjer 
Oak View, CA 


#2 Having worked in a lighting 
store, this is not an uncommon 
question. 

Most ceiling (paddle) fans can 
have both the motor and light con- 
troll@d by the same potentiome- 
ter/switch using two wires [one 
load and one neutral). But the 
motor speeds up as the light 
brightens. So most opt for a sepa- 
rate load wire and dimmer/ switch 
for the light. 


series between the control head 
and the radio itself. Physically, it can 
be mounted under the handset 
bracket, (the holes line up). 

A most interesting device; it's 
got an RJ-11 port that will accept a 
standard telephone, fax machine, 
or computer modem. The 
Connection translates telephone 
DTMF tones and loop signalling to 
the serial data stream used by the 
cell phone. It also generates "ring 
battery" on an incoming call and 
splits the telephone audio into the 
appropriate land-mobile and 
mobiletand paths for the radio cir- 
cuit. 

Ideally, you would unplug your 
computer modem from the wall 
jack and plug it into the Connection. 
Your modem would go off-hook, 


To control each individually with 
one load wire, a transmitter and 
receiver with two channels is need- 
ed. It would work much like an X10 
unit, or use RF. | can imagine it 
working with an exhaust fan, but 
have not tried it. 

A more common approach (for 
short distances) is to fish a new 
load wire through the ceiling and 
down the wall to the switch box, 
replacing the single switch with a 
dual switch. If there is no attic, the 
wire can jump into the room 


~ around the ceiling/wall corner and 


then back into the wall, fitting into a 
groove that will be plastered and 
painted. This method can also be 
used if the joists block a direct 
path. An electrician is usually able. 
to find a method to do this. The 
wire can also be hidden using 
moulding. Fancy moulding can 
spice up a plain bath! 

A common approach is to add 
a pull chain switch to the light/fan 
cover for the fan, which won't run if 
the light is off. 

Another method uses an X10 
module and wall switch or con- 
troller unit. This gets a little more 
complicated since X10 doesn't 
have a relay module that responds 
to lamp on/off that | know of {and 
needed). 

Or, a special relay can be put in 
the fan/light that cycles each time 
the wall switch if flipped on: light, 
then fan, then both. A different ver- 
sion has the relay with off as a forth 
position, and replacing the wall 
switch with a normally open push 
button, but works only if both 


switch wires run back to the 


fan/light. 

And then there are the wire- 
less switch products where the 
switch has a battery and gets 
attached to the wall while the 
(motor rated/relay) receiver gets 
put into the housing to control the 
fan. 

Rick Detlefsen 
Austin, TX 


} 


rEeCcH For Ui 


hear dialtone, DTMF out the num- 
ber of your ISP and establish a ses- 
sion as usual. 

We've found, though, that the 
quality of the cell call has a big influ- 
ence on the throughput of the ses- 
sion. You will need to be stationary, 
with a very good cell signal or your 
session may collapse. 

The Cellular Connector works 
only with the older Moto phones, 
but there is (or was], a similar sys- 
tem put out by Telular that inter- 
faced to a number of non-Moto cell 
phones. 

However, if you're doing a lot of 
mobile computing, you might con- 
sider Cellular Digital Packet Data. 
CDPD is a service offered by a num- 


ANSWERS TO #8009 - AUG 2000 

LM3909 is an LED blinker 
chip, it is being discontinued. 
Jameco sells them for about 
$5.00 a piece now. Does anyone 
know of any replacement LED 
blinker chip that sells for a reason- 
able price? RadioShack no longer 
carries LM39039, [i do not have a 
computer.) 


#1 The LM3909 is available for 
$0.99 each from the nice people 
at: 

B.G. Micro 
555 N. 5th St. Suite 125 
Garland, TX 75040 
1-800-276-2206 
972-205-9447 
http://www.bgmicro.com/ 
lt would be a good idea to 
stock up since National 
Semiconductor no longer makes 
this part. 
San Francisco, CA 


#2 | too needed to refill my stock 
of LM39039 flasher chips, and was 
surprised to find it discontinued. | 
would have been happy if | found 
1.5 volt flasher LEDs, but the clos- 
est was almost three volts. 

An Internet parts search indi- 
cated that many vendors had 


ber of cellular service providers 
that provides Internet access 
directly over the cellular system. 
One or more channels in each cell 
site may be dedicated to the ser- 
vice or the system may use a "sniff- 
ing and hopping" technique to send 
a quantity of data on an idle voice 
channel, then quickly hop to anoth- 
er idle channel when a voice call 
comes up, and resume sending 
packets. 

CDPD-only modems are avail- 
able in PCMCIA form factors, as 
well as a combination cellular 
voice/ cellular modem/fax/CDPD 
unit. 

Rusty Schwarz 
River Vale, NJ 


almost 5000 available, but how 
accurate is that? | went down my 
list of suppliers that listed the part, 
only to be told it was no longer 
available. | then tried Unicorn 
Electronics that at least said 'back 
ordered.' They arrived about a 
week later. They cost $1.09 each 
at the time [plus shipping and any 
tax]. So I'm set. 

Another method offered in 
Nuts & Volts (March 2000 issue 
page 74), was to use an ICL7660 
voltage doubler chip to run a 
three-volt flasher LED, or use two 
to run a sixvolt flasher LED. For 
twice the current price, this will 
work. Using the SMD version will 
make for a tiny package. 

Some say this chip is obsolete, 
but it’s just discontinued as noth- 
ing better is available to replace it 
{the word obsolete needs to 
become obsolete!). Nothing 
matched this chip in voltage, ver- 
satility, parts count, and price. | 
think only the 555 had more arti- 
cles and circuits published. | have 
projects that run on 1.5 volts and 
this chip was ideal. | may use the 
voltage doubler in the future and 
save this chip for its many other 
uses. 

Rick Detlefsen 
Austin, TX 


Packs & Changer for YAESU FT-50R / 40R / 10R: 
FNB-40xh simnae: =7.2v  650mAn $41.95 
FNB-47xh qnay 7.2v 1800mAh $49.95 

A 9.6v 1000m4h 9.95 

For YAESU FT-51R/41R/11R: 

FENB-38 pack (sw $.6y 700mAh $39.95 

For YAESU FT-530/416 / 816/76 /26: 

FNB-26 pack amen 7.2v 1600mAh $32.95 
FNB-275 (sw nan Oy 1000mAh $45.95 

For YAESU FT-411/470/ 73/33/23: 

FNB-11 pack (5w) 12.0v 600mAh $24.95 
FBA-10 Cell AA cas 14.95 

Packs for ALINCO DJ-580 / 562 / 180 radios: 
EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk.(Sw) 12.0v 1000mAh $36.95 

DH-11 6-Cell AA case 14.95 

For \COM IC-21A/T22-42A / W31- 32A/T7A: 

BP-180xh px wane) «= 7.2v. 1000mAn =$39.95 

P-173 pack (Sw) 9.6v _700mAh 9.95 
For ICOM IC-W21A / 2GXAT / V21AT :ialack or Gray) 

“1325 iw nines 12.0v_1500mAh 96 


SEPTEMBER 2000 SUPER SPECIALS! [prc 


For \COM * ides. a 04 
BP-83 a 
For ICOM oA ox & me —— reer 1404: 
BP-Bh pack 8.4v 1400mAh $32.95 
BP-202s %207) 7.2v_ 1400mAh $29.95 
For KENWOOD TH-79A/42A/22A: 

PB-32xh pac ame «=» 0. 1000mAn $29.95 
PB-34xh sony 9.6 000mAh $39.95 
For KENWOOD TH-78 / 48 / 28 / 27: 

PB-13 size! 7.2 700mAh $26.95 


For KENWOOD TH-77, 75, 55, 46, 45, 26, 25: 
PB-6x , 1200mAh 4 
Mail, ohen,1 4 Patoniere welooel Pay with 
Mastercard / VISA / DISCOVER / American Express 


Call 608-831-3443 / Fax 608-831-1082 


Mr. NiCd - E. H. Yost & Company 
2211-D Parview Road, Middieton, Wi 53562 
CALL OR WRITE FOR OUR FREE CATALOG! 
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| BS . : 
by Tim Deagan 


In Part 1 of this arti- 
cle, we examined how 
disassemblers work, 
describing the basic func- 
tions needed to disassem- 
ble Intel INHX8M Hex 
files for the PIC 16C84. 
We examined what is 
possible with multiple dis- 
assembly passes. 

In Part 2, we'll actually 
write code to implement 
the functions we 
described in Part 1. So, 
let's fire up our source 
code editors and get to 
work! 


The very first thing to do is 
choose a language and there is no 
shortage to choose from. Selecting 
one can be difficult. | adopted the 


Surprisingly enough, this leaves 
a number of contenders still stand- 
ing. But among them is one very 
special language: Python. 

Python, created by Guido van 
Rossum and named after Monty 
Python, is a language that everyone 
will be hearing about in the next 
few years. It meets or exceeds all 
my criteria, as well as bringing some 
additional strengths to the table. 
Python is fully object-oriented. 
Python is amazingly easy to main- 
tain; the very structure forces differ- 
ent programmer's code to look simi- 
lar. This makes it very easy to look 
at someone else's code and reuse 
or support it — a major problem 
with other popular languages. 

Python is used by some very 
large companies who describe their 
use of Python as a major competi- 
tive advantage. Industrial Light and 
Magic — the special effects 
wizards behind Saving 
Private Ryan and Star Wars 
Episode 1 — The Phantom 


Pa APIC1 
t 


Python can be used at a variety 
of levels. You can develop in it using 
classes and methods, taking advan- 
tage of object-orientation (OO). You 
can use it like a non-OO language, 
taking advantage of modules in 
hierarchically separated files. Or, you 
can write simple programs in it as if 
it were a script file. 

To keep the usage as straight- 
forward as possible for readers new 
to Python, | am keeping all of my 
code in a single, non-OO file. | do 
take advantage of functions within 
the file and standard library mod- 
ules (one of the major reasons for 
using Python), but all of the disas- 
sembler code resides in one place. 


Designing a Disassembler 


To define what we want to 
build, it helps to start with require- 
ments. These should describe — 
from the point of view of the prob- 
lem not the solution — what we 
want the program to do. 


1. We want the program to 
read Intel INHX8M Hex files. 

2. We want the program to 
turn the hex file into readable 
assembly language. 

3. We want the program to 
translate register addresses into 
readable names. 

4. We want the program to 
translate jump targets from address- 
es to readable names. 

5. We want the program to 
insert the jump target names as 
labels in front of the target lines 
referred to. 

6. We want the program to cre- 
ate a symbol table. 

7. We want the program to out- 
put the results somewhere easy to 
use. 


This is a good high-level set of 
requirements. Now we need to 
design some ways to accomplish 


Python Resources 


6C84 Disassembler 
in Python 


these goals. 

Python has some powerful 
internal constructs which we will 
take advantage of. Two of these are 
dictionaries and lists. A list is an 
ordered set of data elements. An 
example list could look like: 


[‘A’, 123, ‘fred’] 


These data elements can be 
strings or numbers or even other 
lists. To use terminology from other 
languages, a list is an array. We can 
access the elements within the list 
using their index. 

A dictionary is an unordered set 
of data elements comprised of a key 
and a value. The key can be any sin- 
gle data element; the value can be 
any element or set of elements such 
as a string or a list. An example dic- 
tionary could look like: 


{‘john’:[14, ‘blond’, 78704], 
‘lisa’:[27,'brunette’, 32501]} 


Other languages refer to dictio- 
naries as hash tables or associative 
arrays. Items within dictionaries are 
accessed by their keys. 

We need some structure to 
store the data we derive from the 
hex file. This structure should sup- 
port the activities we want to per- 
form. We can use a dictionary very 
easily for this purpose. 

Each entry in the dictionary will 
represent one line from the assem- 
bly code. The key to each dictionary 
entry will be the address of the line. 
The value will be a list of the addi- 
tional fields we want associated 
with that address. Lists in Python 
are surrounded by square brackets 
and dictionaries are surrounded by 
curly brackets. A colon separates the 
key from the value. 

Our structure for holding the 
disassembly data looks like this: 


{lineaddr:[hexval, labelname, 


ISBN: 0-73570-901-7 


Python on-line 


Menace — are one of the A brief selection of Python books All things Python — www.python.org 
companies who believe that 
Python makes them dramati- 
cally more productive. 
Python is also easy to 
learn. It has been chosen as 
the language for a major 
new government program, 
“Computer Programming for 
Everyone” (CP4E), that 


following criteria for my choice: 


Python Programming on Win 32 
By Mark Hammond, Andy Robinson 
O'Reilly & Associates 
ISBN: 1-56592-621-8 


The Quick Python Book 
By Daryl Harms, Kenneth McDonald 
Manning Publications 
ISBN: 1-884777740 


» Very low cost or free. 

+ Very easy to learn. 

+ Has a future. 

+ Well-supported with lots of 
free code and documentation. 

+ Has an active online 
developer community. 

+ Has solid development and 


PIC Resources 
Microchip — www.microchip.com 
The PIC archive — http://come.to/ 
thepicarchive 


Microchip Net Resources — 
http://www.geocities.com/SiliconValley/ 
Way/5807/ 


debugging tools. intends to teach script level 7 
+ Multi-platform. programming to middle- Python Essential Reference Source code URL 
* Powerful. schoolers in the next few By David Beazley http://www.vex.net/parnassus/ 
New Riders apyllo.py?i=4259607 1 
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!/usr/local/bin/python 
44444444 FA 
tyes _disasm.py 


9/99 - Tim Deagan 


=> 


1 

2 
34 
4H 
S# 
6# 
7 # Disassemble an intel hex file for a PIC 16Cxx microcontroller. Listing 1 — 
of asmiist format: {lineaddr:[hexval, fe PIC Liar 
10 # labelname, Sassennet 
114 mnemonic, written in 
12 # arg_one, Python. 

13 # Sonate: 

14 # arg_two, 

1S # comment] } 

16 # 


17 SEE AE EE EEE EEE EEE EE 
. import os,string,sys # import the modules we'll need throughout 


20 Dbug = 0 # set to O to turn off additional debug output 
21 code_limit = Ox1 fff # upper range in memory for code 
22 hexcode = {} # init some global data structures 
23 asmiist = {} 
24 # setup the register lookup table 
25 reglist= 
Ox00:"INDO", 
27 ~—-Ox01: “TMRO/RTCC/OPTION", 
28 0x02:"PCL”, 
29° Ox03: "STATUS", 
30 Ox04:"FSR”, 


31 Ox05:" PORTA/TRISA”, 

32 Ox06:"PORTB/TRISB”, 

33 Ox08:"EEDATA/EECON1”, 

34 0x09:"EEADR/EECON2”, 

35 Ox0A:"PCLATH”, 

= Ox0B:"INTCON" } 

38 # asmiist a le {lineaddr:[hexval,labeIname,mnemonic,arg_one,comma,arg_two, 
comment 

39 # setup wee as their indices for readability in some functions 

40 hexval = 0 

41 labelname = 1 


4S HEH HE SAE EEE HEH HE A A 
49 def hexlineparser(line): 

50 “Parse an Intel Hex File line into a dictionary” 

51 hexlen = line[1:3] # number of data bytes on the line 

52. hexaddr = line[{3:7 # starting address of data on line 


53 he: ipl tas Oy # 00 - data, 01 - eof 
54 he: = line[9:-2] # data (use words for the 14 bit PIC instructions) 
= hear - = line[-2:] # crc of line 


# decompose line length 


57 _ linelen = hexish(hexlen) 
# decompose starting address 


58 __ lineaddr = hexish(hexaddr) 


60 if he != ‘01: # if not eof 
61 for i in range(0,linelen,2): # grab each data word 
S hexcode[lineaddr + i] = hexdata[i*2:i*2+4] | # populate dict. with addr:data 
G4 SHEE HEA HEAT ATE AE EEE HE AEE A a a 
S def hexcodeparser_pass1(i): 

“Parse a dictionary of machine hex into Assembly language” 


a hexval = hexcode[i][2:4]+hexcode[i][0:2] 
68 _hinibble = hexish(hexval[0]) & 0x03 
69 — lineaddr = i/2 

70 ~=labelname = “" 


ae 


# flip LSB,MSB to MSB,LSB 

# get 2 bits (00xx000000000000) 
# make byte addresses into word addresses 

# initialize values 

71s mnemonic = 


72 = afg_one=“" 

73 comma=*" Z 
74 arg_two = 

75 comment = “" 

76 


77 ~~ «if lineaddr <= code_limi make sure we're parsing within the code space 
78 # for comment a aiity ll ibe the 14 relevant bits of the 16 bit word 

79 #0 - 13 with 4 being the least ays pie bit 

80 if hinibble == 0: # one major group starts with 00 as bits 12,13 


81 znibble = hexish(hexval[ iD # get bits 8-11 

82 de_zero = (hexish(hexval[2]) >> 3) & Ox01 # get bit 7 

83 fi_zero = eee: ]) & Ox7f # get bits 0-6 

He de_print = [“W","F"] # setup target names 

86 if znibble == 0: # subgroup of instructions based on bits 8-11 
87 if de_zero: # if bit 7 is 1 then 

88 mnemonic = “MOVWF" # it's MOVWF 

89 arg_one = reglistlookup(fi_zero) # resolve the address 

90 else: # bit 7 is 0, so... 

91 zero_ops = [“NOP","?","2","SLEEP","2","2DATA?”,"2", 

92 "CLRWDT", "RET URN", “RETHIE"] 

93 # it's one of these instructions. | u question marks since there 

94 # are no operands for those indexes and | wanted to use a simple list 
95 Ib_zero = hexish(hexval|3:}) # check bits 0-3 

96 mnemonic = zero_ops[lb_zero] # use result as index to instr. 
97 

98 elif znibble == 1: # Check next value of bits 8-11 


99 zero_ops = ["CLRW","CLRF"] # setup instruction list 
100 mnemonic = zero_ops[de_zero] it eb instruction based on bit 7 
101 if de_zero: #if bit7=1 


146 


arg_one = hex(fi_zero) # there is an arg., get its hex value 


elif znibble >= 2: # check next value of bits 8-11 
zero_ops = [“SUBWF","DECF","IORWF","ANDWF","XORWFP”, 
“ADDWFE","MOVF", "COMF", “INCE”, "DECFS2”, 
“RRE”,"RLE”,"SWAPF”,"INCFSZ” ] # setup instruction list 
mnemonic = zero. _ops{znibble - 2] # rath value of bits 8-11 minus 2 as 


duce Foie "W' or ‘F’ as 2nd arg. 
put a comma between arguments 
# resolve the address 


arg_two = - de_print{de_zero} 
comma = 
arg_one = reglistlookup(i_. zero) 


elif hinibble == 1: # check the next value of bits 12-13 
one_ops = Shei ,"BSF","BTFSC","BTFSS”] # setup the instruction list 
op_one = ( exish(hexval{1) a 2) & 0x03 # turn bits 10-11 into index 
mnemonic = one_. =ops|op t the instruction 
fi_one = hexish(hexval[2: rit & haat # bit number to test is bits 7-9 
arg_one = Feglistlookup(fi_ one) # resolve the address 
comma = # put a nice comma between args 
arg_two = hex((hexish(hexvall 1: 3]) >> 3) & 0x07) # file to test is bits 0-6 

elif hinibble == 2: # check the next value of bits 12-13 
two_ops = [“CALL”,"GOTO"]} # setup the instruction list 


op_i os ( exish(hexvall 1) > >> 3) & Ox01 
mnemonic = two_ops{op_' 

ad_two = hexish(hexval) & ‘Oxf 
arg_one = hex(ad_two) # cleanup the jump target 


elif hinibble == 3: # check the next value of bits 12-13 
# this one is extra he! since there are a buch of ‘don’t care’ bits among the 
# distinguishing bits. They are all least significant bits, so | use a greater 
# than or equal statement to find them. | used two lists instead of a dictionary 
# to skip the xxx.keys(), xxx.sort() and xxx.rev() steps, since | needed them to 
# to be sequenced in my specific order rather than a sorted order. 
three_ops = ["ADDLW", “SUBLW","XORLW","ANDLW", 
“IORLW", "RETLW” "MOVLW"} # setup instruction list 
three_keys = [14, 12, 10,9,8,4,0] # setup values to map to instructions 


# index is bit 11 
# get the instruction 
# jump address is bits 0-10 


op_three = = hexish(hexval{ 1] # distinguishi = are bits 8-11 
arg_one = hex(hexish(hexval[2:])) # literal is bits 
for j in three_keys: # walk through the fe values 


if op_three >= j: # if the distinguishing bits >= key 
mnemonic = three_ops[three_keys.index(j)] _ # grab the instruction that 


maps 
break # jump out of this loop 


asmlist(lineaddr]=[hexval,labelname, mnemonic,arg_one,comma,arg_two,comment] # 
create dict entry 


147 tHE AE AE AEE EEA EEA AE ATH AE EAE EAE AEA A AE A BAA A AA A 


149 


169 


148 def hexcodeparser_pass2(): 
“Secon 


id pass Disassembly parser, replaces CALL and GOTO args with labels” 


target_hold = {} # init place to hold targets 
target_count = 0 # start with a O target count 
addrlist = asmlist.keys() # get addresses from the first pass dict. 
for test_addr in addrlist: # walk the addresses 

test_list = asmlist[test_addr] # get the details for the test address 


‘CALL’: 
mps 
test_target = string. vhs ger a ail Me # oh, the target address into a key 


if test_list{ mnemonic] == ‘GOTO’ or test_list[ mnemonic] == # pen for 


target_list = asmlist{test_target] ore details of the target 
if not target_hold.has_key(test_target): # if we haven't done this target... 
target_count = target_count + 1 # inc the target count 
target_hold[test_target] = tar jet_count # add a target dict entry 
target Jstllabeiname) = “TARG_" + str(target_count) # a unique label for target 
asmiist(test_target] = [target_tstfhenval), | # rebuild target dict entry 
target_list[labeiname]+":” 
] + target_list{ mnemonic: 
test_list{arg_one] = target Istabelname) gk cats the test line’s jump to label 
pla a test_list ebuild the test dict entry 
if Dbug: print “. # if debasing, print a timing dot 
return target_hold # send back the list of targets 


170. #44 HH HE HEHEHE EA A a 
171 def  print_listing(): 


172 
173 


i it pretty disassembly and symbols” 
eak = = 

dbreak = 0 

configbreak = 0 

eeprombreak = 0 


# init some variables 


ib i listing from hex info 

rlist = asmlist.keys() 

addrlist.sort() 

for addr in addrlist: 
if addr <= Ox1fff and codebreak == 0; 

# layout header 
print “\nASSEMBLY CODE" 
in ee, 

Print” “ADDR WORD LABEL OPERAND ARG1,ARG2" 
print “—- — ——_. —— 
codebreak = # don’t print header again 

elif addr >= 012000 and addr <= 0x2003 and idbreak == 0: # address is code ID? 
# layout header 
print “\n\nCODE ID(S)” 


print “ 
print “ADDR WORD" 


# get address list from dict 
# order it 

# walk it 

# address in code space? 


int “— —" 
dbreak = 1 # don’t print header again 
elif addr == 0x2007 and configbreak == 0: # address is the config word? 
, my WnCONF! UR TION WORD! 
print “\n\nCONFIGURATI « . 
print ” \ Continued 
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200 cfg = configworddecode(asmlist{addr][hexval]) # decode configuration word 
201 wds = cfg.keys() 
202 for wd in wds: print cfg[wd] # output configuration data 
203 print “\nADDR WORD 
204 print “—- —" 
205 configbreak = 1 # don’t print header again 
206 elif addr > 0x2007 and eeprombreak == 0: # address is eeprom data? 
207 - # layout header 
208 print “\n\nEEPROM DATA” 
209 print " ‘4 
210 print “ADDR WORD” 
211 print "— —" 
212 eeprombreak = 1 # don’t print header again 
213 # Setup some comments 
214 if addr == Ox0000: # test for restart vector 
215 asmlist{addr][comment] = “;Restart Vector” # setup comment 
216 elif addr == 0x0004: # test for interrupt vector 
ate asmlist{addr][comment] = “;Interrupt Vector” # setup comment 
219 # Output the line 
cod print “%04X %s %-08s %-06s %s%s%s \t%s” % tuple([addr,] + asmlist{addr]) 
222 _—# print symbol table header and info 
ac pat "\n\nSYMBOL TABLE” 

4 v3 t ” “ 
225 print “ADDR SYMBOL” 
226 int “—_ ——" 
227 ~—# print labels 


24S Hat HAE HEE HE HEAT AEH HE A EH AEE A A 
246 def reglistlookup(targetfile): 
247 = “translate hex to register name if appropriate” 


248 if reglist.has_key(targetfile): 
249 return reglist[targetfile] 


# determine if targetfile is a known address 
# if so, use the nice name(s) for it 


250 _— else: 

251 return hex(targetfile) # otherwise use the hex value 

252 

253 HEH AEE EEE AEE A HEHEHE A HEE 
254 def configworddecode(cfgwd): ; 


255 ~=“translate the config word into list of flags” 
256 — cfgwdh = hexish(cfgwd) # turn ascii into hex 
257 __ if (cfgwdh >> 4) & Ox01:cfg = “CP=on,” # Code Protection 

258 —else:cfg = “CP=off,” 

259 if (cfgwdh >> 3) & 0x01: cfg = cfg + “PWRT=on,” # Power-up Timer Enable 
260 else: cfg = cfg + “PWRT=off,” 

261 _ if (cfgwdh >> 2) & 0x01: cfg = cfg + "WDT=on," # Watchdog Timer Enable 
262 _~— else: cfg = cfg + “WDT=off, 

263 if cfgwdh & 0x03 == 0: cfg = cfg + “OSC=LP" # Oscillator Selection 
264 elif cfgwdh & 0x03 == 1: cfg = cfg + “OSC=xT" 

265 elif cfgwdh & 0x03 == 2: cfg = cfg + “OSC=HS” 

266 elif cfgwdh & 0x03 == 3: cfg = cfg + “OSC=RC” 


cr return cfg # return the decoded values 

2 

270) se HH HEHEHE HEHE HE EH HE EH BA EEE EA A 
271 # main entry to the program 

272 HAR HE HAE H A HEHE HE HE HE HE AEA EE 


228 _reportlist = target_hold.keys() 
229 _ reportlist.sort() 
230 for itern in reportlist: 


# get list of target addresses 
# order them 
# walk them 


231 print “%04X %s%-12s" % (item, TARG_', target_hold[item]) # et address and 


eaten 
portlist = reglist.keys 
ist sort) 


235 for item in portlist: 


236 print “%04X %-17s" % (item,reglist[item)) 


238 print “\n” 
239 


# get list of known register labels 
# order them 
# walk them 
# output address and label 


# end with a blank line 


QAO # HEH EE HH HAE HEHE HEE TEE AE EEA EE EE AE AE a 


241 def hexish(tohex): 


242 = "Change an ascii hex rine Bs a hexadecimal integer” 
(0) 


243 return string.atoi("Ox" + t 
244 


ex, 16) 


mnemonic, arg_one, comma, 
arg_two, comment] } 


where lineaddr is the address of the 
line, hexval is the hexadecimal value 
of the instruction (opcode and 
operands), labelname is a label if 
the line has one, mnemonic is the 
instruction name, arg_one is the 
first argument, comma is a delimiter 
we'll use in printing if there are two 
arguments, arg_two is the second 
argument if one exists, and com- 
ment is a place to store comments 
we generate. 

The PIC 16C84 microcontroller 
uses 14 bit instructions that contain 
an opcode and an operand. The 
opcode is the instruction name and 
the operand is the argument or 
arguments. Each instruction has a 
specific format of bits representing 
the opcode and the operands. To 
determine which instruction a given 
hex value represents, we must sort 
through the bits to first identify the 
instruction and then derive the argu- 
ments. 

Most of the instructions are 
grouped together as blocks of simi- 
lar bits. This allows a simple set of 
nested if statements to sequentially 
sort through the bits to arrive at the 
decoded instruction. Once the cor- 
rect instruction has been deter- 
mined, code unique to that instruc- 
tion decodes the arguments. 

We also have to be careful to 
only decode the values that are at 
addresses within the range defined 


as code for the microcontroller. 
Values outside this range represent 
items stored in EEPROM memory or 
system flags. We want to do a 
straight decode of these without 
trying to turn them into instructions. 

We want to be able to read 
through the code and get a pretty 
good idea of what registers are 
being interacted with. The PIC 
16C84 uses multiple banks of regis- 
ters. Different registers have the 
same address, determining which 
register is being used requires know- 
ing the state of a register bank 
flag. 

To really know which bank is in 
use would require writing a micro- 
controller simulator. That's beyond 
the scope of this article, so we'll 
dodge the issue by returning a 
string with the names of all regis- 
ters using that address. This will 
provide the end-user with some 
help without implying more than 
the disassembler is really capable 
of. 

When we find an instruction 
that has a register as an argument, 
we do a quick lookup of the 
address against a list of register 
name strings. We return the string 
found and replace the hex value 
with it. 

Many possibilities exist for the 
final output structure. | have cho- 
sen to emulate the Listing file pro- 
duced by assemblers. This format 
shows addresses, hex values, code, 
and symbol table info all on the 
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274 for filename in sys.argv{1:): # do each passed file 

275 int “\n“+filename # output file name 

276 file = open(filename, of # open file 

277 for line in file.readlines(): # grab each line from the file 

278 hexlineparser(line) # decompose into address:data 

cei file.close() # close the file 

281 addrs = hexcode. keys() # grab keys (addr.) from line parser output 
282 addrs.sort( # sort them 

283 for i in adars: # walk addresses 

284 hexcodeparser_pass1(i) # perform Istpass disassembly 

co target_hold = hexcodeparser_pass2() # perform 2ndpass disassembly (label jumps) 
287 printJsting() # output usable code to stdout 

288 excode = {} # reinitialize storage 


289 —asmiist = (} 


same page. A different output for- 
mat could be designed which you 
could feed right back into an 
assembler. Readers can easily modi- 
fy the output to meet their needs. 

The easiest place to output the 
disassembled file is to the screen 
(or stdout.) This allows a quick 
view, or allows the output to be 
piped to a file directly. Using com- 
mand line pipes and-filters (such as 
‘>' and ‘more’) saves a great deal 
of coding on an initial effort like 
this. 


The Program Flow 


1. Read the file. 

Python looks for a section in 
the code (see Listing 1) that is test- 
ing for the __name__ variable (a 
special Python name for an internal 
variable) called ‘__main__’ (line 
273) and starts execution at that 
block. In our code, this section ini- 
tially reads the file to be disassem- 
bled (lines 274-279) and sends it, 
line by line, to a subroutine called 
hexlineparser(line). 


2. Create a data structure. 
Function hexlineparser(line) 
uses a powerful Python mechanism 

to break the line from the hex file 
up into its constituent parts. Python 
allows substrings of strings (and its 
other sequence data types, lists, 
and tuples) to be accessed via ‘slic- 
ing operators.’ A slicing operator 
looks like: s[i:j] , which returns 


everything in s that has an index 
greater than or equal to i and less 
than j. Given the statements: 


A = “howdy world” 
C = A[0:6] 


C is now equal to “howdy”. 

Once we have carved up the 
hex line into its parts using slicing 
operators, we have to take care of 
some conversion issues between 
ASCil and hex. When we read a 
hex value from a string such as ‘6A’ 
we want the program to deal with 
this as a number, not two charac- 
ters. To address this issue, we've 
created a function called 
hexish(tohex). 

Function hexish(tohex) is 
passed the string we want to con- 
vert and returns the result of 
‘string.atoi("Ox" + tohex, 16)’. This 
call concatenates “Ox” and the 
ASCII string passed to it (in our 
example, we would then have a 
string “Ox6A".) “Ox” is the prefix 
that Python uses to identify hexa- 
decimal numbers. The command 
string.atoi then does a translation 
of ASCII to integer on the string we 
created using base 16. We now 
have an integer data type with the 
value of our hex number. 

After all the pieces have been 
parsed out and we have trasmuted 
to hex the strings we need, we 
then proceed to populate a simple 
dictionary with the addresses and 
data values (lines 60-62). Line 61 


WORD LABEL OPERAND 
683 BSF 


0000 «(1 
0001 3000 MOVLW 
0002 0086 MOVWF 
0003 3000 MOVLW 
0004 0085 MOVWF 
0005 1283 BCF 
0006 3000 MOVLW 
0007 OO0AA MOVWF 
0008 3010 MOVLW 
0009 O0AB MOVWEF 
000A 3002 MOVLW 
QOOB O0AC MOVWF 
O000C OAAA_ TARG_1 INCF 
OOOD = 1DAA BTFSS 
QOOE 2811 GOTO 
OOOF O1AA CLRF 
0010 OAAA INCF 
0011 082A  TARG_4: MOVF 
0012 0728 ADDWF 
0013 0086 MOVWF 
0014 3010 MOVLW 
0015 O7AB ADDWF 
0016 1FAB BTFSS 
0017 = 281A GOTO 
0018 O1AB CLRF 
0019 OOAB MOVWF 
001A 082B TARG_3; MOVF 
001B 072A ADDWF 
001C 0086 MOVWF 
001D OAAC INCF 
OO1E iDAC BTFSS 
OO1F 2822 GOTO 
0020 O1AC CLRF 
0021 OAAC INCF 
0022 082C TARG_2: OVF 
0023 0085 MOVWF 
0024 280C GOTO 
0025 0063 SLEEP 

SYMBOL TABLE 

ADDR SYMBOL 

000C =TARG_1 

0011 TARG_4 

001A TARG_3 

0022 TARG_2 

0000 ~=INDO 


0001  TMRO/RTCC/OPTION 


sets up our loop using the built-in 
range function. Here we use range 
to start at 0, run for as many loops 
as the linelen (number of data 
bytes in the hex line), and count by 
twos. This allows us to process the 
line in words (two bytes), not single 
bytes. 

In line 62, we chop out words 
from the set of data bytes and 
stuff them into our dictionary. We 
are still storing ASCII strings of the 
data at this point even though we 
translated some of the values we 
needed to determine the data byte 
count and addresses. 


3. Perform the first pass. 

We now proceed to our first 
pass of disassembly (lines 281-284.) 
The first thing we do is grab all of 
the addresses out of our dictionary 
using the .keys method and then 
use the .sort method to organize 
them sequentially. This allows us to 
retrieve the data bytes in the order 
that they are addressed. Python dic- 
tionaries do not maintain the entries 
in any sequence, so you have to 
manually declare a sequence or sort 
order if you want one. 


ARG1,ARG2 
STATUS,Ox5 
0x0 
PORTB/TRISB 
Ox0 


x! 
PORTA/TRISA 
STATUS,Ox5 


;Restart Vector 


jInterrupt Vector 


0x10 


Ox2a,W 
PORTB/TRISB 
Ox2c,F 
Ox2c,0x3 
TARG_2 
Ox2c 

Ox2c,F 


Ox2c,W 
PORTA/TRISA 
TARG_1 


0005 PORTA/TRISA 
0006 PORTB/TRISB 
0008  EEDATA/EECON1 
0009 EEADR/EECON2 
OOOA PCLATH 

000B INTCON 


The first pass of disassembly 
occurs in hexcodeparser_pass1(i) 
where i is the address of a data ele- 
ment in our initial dictionary. Right 
away we have to take care of some 
housekeeping and flip the data 
bytes. Intel Hex stores these values 
as least significant byte first and 
most significant byte second. We 
need to reverse this order. Line 67 
takes care of this using our slicing 
operators. 

Line 77 starts our sieve to find 
the instruction that this hex value 
represents. The first thing we do is 
verify that the address in question 
is within the code space of the PIC 
16C84. Otherwise, we could crash 
our sieve by attempting to decode 
some data stashed in EEPROM that 
would be illegal as an instruction. 
We then start testing various bits 
from the hex value to see if they 
match groupings of instructions. 
Lines 104-111 demonstrate a good 
example. 

In this example, we've deter- 
mined that bits 12-13 are equal to 
zero (line 80) and that bits 8-11 are 
equal to or greater than 2. We then 
build a list of instructions that fall 


Listing 2a 


STATUS equ 03 
PORTA equ 05 
PORTB equ 06 
TRISA equ 05 
TRISB equ 06 


Listing 2b 


:1000000083 16003086000030850083120030AA007D 
:100010001030AB000230ACOOAA0AAA1D1128AA01B8 
:10002000AA0A2A082B078600 1030AB07AB1F1A2834 
:10003000AB01AB002B082A078600ACOAAC 1D222886 
:0C004000ACO1ACOA2C0885000C28630001 


RPO equ 05 100000001 FF 
LEDIREG equ 020 
equ — 
LED3REG equ  02c pope’ 
wdtoff language — 
e and hex 
bsf STATUS,RPO init ports output 
moviw 00 example. 
movwf TRISB 
moviw 00 
movwf_ TRISA 
bef STATUS,RPO 
moviw jinit led*reg 
movwf LEDIREG 
moviw 010 
movwf LED2REG 
moviw 002 
movwf LED3REG 
loop incf LED1REG sinc led1reg 
btfss LED1REG,3 iskip next if >= 8 
goto led1 jjump 
clrf LED1REG iclear led1reg 
incf LEDIREG jledreg1 = 1 
led1 movf LEDIREG,w smove ledtreg to w 
addwf LED2REG,w. jcombine with led2reg in w 
movwf PORTB output on portb 
moviw 010 ;setup w with increment 
addwf ~LED2REG,f sinc a (high nibbble) 
btfss LED2REG,7 iskip next 
goto led2 jump 
clrf LED2REG iclear led2reg 
movwf LED2REG jledreg1 = 18s 
led2 movi LED2REG,w smove led2re 
addwf LEDIREG,w ‘combine led reg i inw 
movwf PORTB output on portb 
incf LED3REG jinc led3reg 
btfss LED3REG,3 skip next if >= 8 
goto led3 jjump 
crf LED3REG foes led3reg 
incf LED3REG jled3reg = 1 
led3 movf LED3REG,w jmoveled3reg t 
movwf PORTA output on porta 
goto loop ;do it all over again 
sleep 
END 
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within this grouping (lines 105-107). 

The value of bits 8-11 minus 2 
provide the index which picks our 
target instruction from this list (line 
108). We can then determine the 
second argument by looking at bit 
7 and determining if it represents 
‘w’ or ‘f' (line 109). Since these 
instructions all have two argu- 
ments, we know that we will need 
a comma to separate them (line 
110.) and finally, we use our list of 
registers to convert the first argu- 
ment to a readable register name 
(line 111.). Once we've passed 
through this sieve, we populate our 
main data structure, ‘asmlist’, in 
line 145. If the address was outside 
the code space, the hex-value 
alone is stored in asmiist. 


4. Perform the second pass. 

We now want to enhance. our 
disassembly by labeling all our 
jumps and jump targets. We do 
this by executing 
hexcodeparser_pass2(). This func- 
tion (lines 148-168) walks through 
the addresses in asmlist and looks 
for GOTO or CALL instructions (line 
155.) When it finds one of these, it 
then converts the argument of this 
GOTO or CALL into a readable 
address (line 156) and looks up the 
details of that address from asmlist 
(line 157.) 

If we haven't already discov- 
ered this target within some other 
instruction (line 158), we then 
increment our count of jump tar- 
gets and make a note of it (lines 
159-160.) We then proceed to give 
it a unique name based on the 
count and replace the jump target 
in the calling instruction. We also 
replace the label name in the tar- 
get instruction with our unique 
name (lines 161-166.) We return 
the list of targets for use in printing 
the symbol table later. 


5. Create the output. 

The last major thing to do is 
output the disassembly (line 287.) 
We do this with the print_listing() 
function in lines 171-238. Each 
address in asmlist is handled in 
sequence and a structure of if-elseif 
statements (alas, Python does not 
have a ‘case’ statement, but this 
works exactly the same) determines 
the proper response. 

The if statements serve to 
carve up the addresses into the dif- 
ferent spaces such as code, code 
ID, config word, data etc., and pre- 
pares an appropriate header the 
first time one of these types is 
encountered. 

Lines 214-217 add comments 
to lines that have a known func 
tion. Line 220 actually prints out 
the asmlist details using a format- 
ted print statement. The formatted 
print statement requires a tuple, 


which is a list that cannot be inter- 
nally modified. We create a list out 
of the address and the asmlist 
details for that address. We then 
use the tuple command to turn it 
into the format needed by the print 
statement. 


Running the Program 


Let's take our new too! for a 
spin. Using a simple PIC 16C84 pro- 
gram written in assembly (see 
Listing 2a) that sequences some 
LEDs on PIC port pins, we will feed 
its hex output (see Listing 2b) to 
our disassembler. The command 
line to print to a file would look 
something like 


‘c:\python PIC_dis.py test.asm 
> dis_test.txt’ 


depending on where the various 
files were installed. It is often con- 
venient to run this without the ’> 
dis_test.txt’ redirector so that the 
output goes to the screen for quick 
debugging. 

The output from the disassem- 
bler (see Listing 3) looks both simi- 
lar and different from our original. 
The layout we have implemented in 
this version produces something 
that looks a lot more like the 
Listing output from an assembler 
than an .asm file. The code is cer- 
tainly much more readable than the 
hex file was! We can determine the 
major registers in use, we can iden- 
tify jump targets, and we can view 
a symbol table. This output is great 
for learning how problems have 
been solved in code, or as the basis 
for running code simulators or In- 
Circuit Emulators. 


What Else Could You Do? 


There are a number of exciting 
features that could be added to the 
disassembler. It would expand the 
usefulness of the tool to expand it 
out to assure compatibility with the 
entire set of PIC 14-bit instruction 
microcontrollers. Adding additional 
print formats to allow the output to 
be used directly by assemblers 
would be very handy. With a bit of 
work, a lot more comments could 
be added to the output, as well. 

It would be an excellent exer- 
cise, for readers so-inclined, to turn 
the code for this article into a class 
for disassembling PIC 14 bit instruc- 
tions, or even a generic OO disas- 
sembly class. Python also has a 
number of excellent parsing class- 
es; it would be worth examining 
them as candidates for enhance- 
ment. The code for this article is in 
the public domain for anyone who 
would like to take it in that direc- 
tion or make any other modifica- 
tions desired. NV 
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by Joseph J. Carr 


Onemenan 


Let’s Be Radio/Electronics Safe ... Please? 


Every now and i In another case, a friend of mine 
then something suffered serious injuries (arm, leg, 
happens to and pelvis broken) because he failed to 

: heed warnings about the difficulty of 
remind me that installing deep fringe area all-channel tele- 
radio and elec- vision antennas in a windy seashore location 
tronics can be... and was blown off a roof. Antennas — 
a dangerous even television antennas — have a huge “sail 


hobby. area.” That means they weigh more under 
Sometimes | even a Slight breeze than they do under zero 
readiaboist wind conditions. 


Finally, a friend of mine was a profes- 
sional electronics technician who worked 
is electrocuted on very large AM BCB and shortwave 
erecting an transmitters (S0 KW) for the Voice of 
antenna or work- America in the 1950s and 1960s. The 
. . transmitters he worked on were not in 
Pe Ree of cabinets but in metal “rooms.” One 
equipment. day, he opened the access door and 
In one case, | WaS walked into the high voltage cage. 
present in a broad- Someone had disabled the interlocks 
casting station that prevent accidents, so they could 
when an electri- Work on the live circuits. To his horror, he 
cian working on saw his companion about to throw the 
the three-phase 


wall switch level that would energize the 
transmitter, unaware that my buddy was 
440-VAC panel inside the cage. 

feeding the Fortunately, he was armed with a large 
transmitter was adjustable end wrench, which he threw with 
electrocuted reat force against the wall just above the 
by working switch panel. Startled, the rogue turned and 
noted with dismay that he damn near electro- 
"i the panel cuted his fellow worker. After that, only tem- 
hot" and a porary interlock jumpers were permitted, and 
wrench a padlock was placed on the power panel 
slipped and he switch handle ... and the only key would be 

became — shall inside the cage with the worker in danger. 


some chap who 


we be crudeé— antenna Erection Safety 
a 200-ampere 
“biological Safety is not a “given” where antennas 
fuse.” are concerned. Antennas are inherently 
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dangerous 
to erect if 
certain pre- 
cautions are 
not fol- 
lowed. It is 
not possible 
to foresee all 
of the situa- 
tions _ that 
you might 
face in erect- 
ing an anten- 
na. | would 
like to give 
you all possi- 
ble —_warn- 
ings, but that is not even possible. You're on 
your own, and must take your own responsi- 
bility when installing an antenna. | can, how- 
ever, give you some general safety guidelines. 
Knowledge of what you face, some hard- 
nosed sound judgment, modulated by com- 
mon sense, are the best tools on any antenna 
job. 

One rule that is an absolute is that no 
antenna should ever be erected where either 
the antenna, the feedline, or any part thereof 
crosses over a power line or can fall into the 
power line (“pole pig") transformer (Figure 1). 
EVER! This is a “no kidder” — don't do it! 

Power lines look insulated, but there are 
often small breaks or weakened spots (espe- 
cially a couple days or more after original 
installation) that can bring the antenna into 
contact — lethal contact — with the hot power 
line. Every year or so, we hear about an SWL, 
scanner/monitor buff, or ham radio operator 
being killed by tossing an antenna wire over a 
power line. Avoid making yourself into a high 
power resistor! 

And the same rule applies to situations 


Figure 1 
Dangerous power 
mains transformer. 
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where the antenna can fall onto a power line 
if it falls down or breaks. You have to examine 
the situation with a critical eye to see if there is 
any possible way for that antenna, or its sup- 
port structure, to fall onto a power line if it 
breaks in any way whatsoever. , 

On my lot in Virginia, | have a 23-foot 


mast erected on the back of the house. When . 


| installed it, | made a scale drawing of the 
back yard showing the path of the power line. 
The 23-foot fall radius of the antenna was plot- 
ted for several possible antenna locations. It 
should not intersect either the power lines or _ 
the cable TV line when it falls. It should also 
not be in a position to fall over a pedestrian 
path, a place where children play, or across a 
public walkway or street (lawsuits are messy). 
Or, as one chap found out the hard way, it 
should not be.in a position to fall through a 
window! 

Another caution is that you be physically 
fit to do the work. While the on-the-ground 
portion of the work is not usually too strenu- 
ous, any climbing at all, even on ladders, can 
be taxing for some people. Antenna materials 
are deceptively lightweight on the ground, but 
when you get up on even a small ladder, they 
are remarkably difficult to handle. 

Attempting to manhandle a 22 foot verti- 
cal once wiped my back out, and | consider 
myself fortunate that the pain hit me after I'd 
dismounted the ladder. Besides, if you could 
see me, you would wonder why a man my size 
was on any ladder in the first place. 

Before using a ladder, learn how to use a 
ladder. A lot of homeowners, whether putting 
up antennas or painting the upstairs windows, 
fall off ladders that were being used incorrect- 
ly. 

If the wind blows even a few miles per 
hour, the danger is magnified considerably. 
The friend | mentioned previously — who is a 
large, strong bear of a man — attempted to 
install a 26-element television “all channel” 
antenna on the roof of his second story house. 
It is located on the Chesapeake Bay (at the 
point where the bay, Hampton Roads, and the 
Atlantic Ocean converge). 

The antenna was easily handled with one 
hand on the ground and with no wind blow- 
ing, but up on the roof, it was a different story. 
He was on the peak of the roof, when a gust 
of wind came up suddenly and caught the 
antenna. It acted like a hang glider, and pulled 
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him off the roof, plunging down two stories to the patio 
below; he fractured his pelvis and busted both a leg and an 
arm. Expensive TV antenna, | reckon. Be careful! 

One good rule is to always work under the buddy sys- 
tem. Ask as many friends as are needed to safely do the 
job, and always have at least one assistant even when you 
think you can do it alone. Erecting a large antenna — and 
some small ones — without help is just plain stupid..At least 
have someone around who can call 911 if you mess up. 

Always use quality materials and use good work prac- 
tices. | generally prefer commercial kits, even for simple 
wire antenna. Antennas — being potentially dangerous — 
should always have the best of both goods and workman- 
ship in order to keep quality high. Complex antennas have 
a lot of metal fittings and fasteners. Make sure that all are 
tightened properly. This is easy to overlook because some 
of those fasteners are usually left “finger tight" until the 
antenna tuning adjustments are made. It is not just the 
electrical or radio reception workings that are important, 
but also the ability to stay up in the air and safe. 

When planning the antenna job, keep in mind that 
pedestrian traffic in your yard could possibly affect the 
antenna system. Wires are difficult to see, and if an anten- 
na wire is low enough to intersect someone’s body, then it 
is possible to cause very serious injury to passersby. In 
World War II, saboteurs and the Resistance — according to 
the movies — knocked Nazi motorcyclists off their bikes 
(and to their doom) using a bit of wire stretched across the 
road. Even when the person is a trespasser, the courts may 
hold you liable for injuries caused by an inappropriately 
designed and installed antenna. Take care for safety not 
only of yourself, but also of others. 

One necessary reminder is that your local government 
might have some interesting ideas — legal requirements, 
actually — concerning your antenna installation. The elec- 
trical, mechanical, and zoning codes must be observed. 
There is a great deal of similarity between local codes 
because most of them are adaptations from certain nation- 
al standards. But there are enough differences that one 
needs to consult local authorities. Indeed, you may need a 
license or building permit to install the antenna in the first 
place. 

One problem that SWLs and scanner monitors 
in the USA face is that their antennas are not pro- 
tected by the FCC as are ham antennas. Local gov- 
ernments in the USA have limited rights to regulate 
ham antennas, only “reasonable” mechanical and 
electrical standards can be imposed, so it may be. ille- 
gal to install any antenna. 

About 30 years ago, a friend of mine in a radio 
club found out that his county had an ordinance 
that said an outdoor antenna must be double its 
own height plus 50 feet from the nearest property 
line. He received a summons after a complaint from 
a neighbor. In a county full of quarter acre home 
lots, however, that was a ridiculous law. Very few 
outdoor TV antennas met that strict requirement! 

So Hal went to the court house and asked for 
50,000 complaint forms. Using a local county direc- 
tory, he proceeded to fill out the same complaint as 
he'd received against every homeowner in the area. 
The county board repealed the law during the next 
meeting. 

Save all paperwork regarding your building per- 
mit, including inspection decals or papers, and the 
original drawings (with the local building inspector's 
stamps). If a casualty occurs, then your insurance 
company may elect to not pay off if you have 


violated an electrical, mechanical, building, or zoning code. 
That clause may be overlooked by an enthusiastic antenna 
builder, but it could prove to be a costly oversight if some- 
thing happens. 


Tower Safety 


Still another friend of mine — a chap | worked with in the 
1960s — is a professional tower and antenna rigger. His main 
work is broadcast and commercial towers, but he also does 
some 100-foot amateur radio fowers as well. He is normally 
quite a conservative fellow when working (except for the 
time in his youth when he dropped his trousers and defecat- 
ed from the 1,020-foot level of a local TV tower!), and had 
some tips to pass along. 

First, don’t even think about working a tower without 
using an approved safety belt ... and inspect it before each 
use to make sure it is in good repair. My friend uses two safe- 
ty belts. One is the standard type, and the other is one 
designed to simply hitch him to the tower, and is used as a 
backup in case the regular one fails. 

Second, wear an approved motorcycle crash helmet. It’s 
amazing how many things fall off antennas and can hit work- 
ers below in the head. 

Third, tether tools with strong twine or small rope. If you 
drop a tool, the guy below you will need the crash helmet. 

Fourth, don't work when tired, or when it is either too 
hot or too cold for reasonable comfort. It is better to come 
back another day than to make the kind of mistakes that 
fatigue produces. 

Fifth, wear appropriate comfortable clothing (including 
shoes or boots). 

Finally, if you work on a slip-up tower, then use a safety 
bar (Figure 2) to prevent the inner section(s) from slipping 
down while you are on the tower. The safety bar is a hard- 
ened steel bar, and is held in place with light but strong 
chain. It prevents “guillotine” action that severs hands and 
feet. 

After hearing about one situation, | would also suggest 
keeping one person on the ground as a-safety observer. A fel- 
low | read about had a minor heart attack while up on a 
tower. Use a handheld 
radio to keep in contact. If 
remote, equip the ground 
observer with a cellular 
telephone to call for help 
in case you are injured or 
become ill. 

| was tempted to call 
this section “having a safe 
erection,” but something 
told me it wasn’t appro- 
priate. 


Hearing Safety 


Another safety issue 
regards your ears, or more 
specifically your hearing. 
It is a bit less dramatic 
than electrocution or 
falling off roofs, but it is 
nonetheless quite impor- 
tant. | never have a quiet 
day. Why? Because my 
EZ right ear has a constant, 
never-ending ringing that 
sounds about like a 4 KHz 
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sinewave. The ringing started about two years ago. It 
wasn’t constant at first, but over several weeks it got 
real darn annoying. So | went to the doctor who, in 
turn, referred me to an ENT (“ear, nose, and throat,” 
aka “Otolaryngologist” when he wants to impress 
himself or charge more money) doctor. 

The ENT doc sent me to an audiologist who ran 
a simple audiogram and found rather bad high fre- 
quency hearing loss in that ear. She next ran an 
evoked potentials test called an “ABR.” In this test, 
they measure the patients EEG (brain waves), while 
repetitively providing the same tone to each ear in 
turn for several minutes. When the EEG waves are sig- 
nal averaged, the component due to the sound 
emerges and the rest is filtered out. It was abnormal. 

The ENT doc next sent me to have a magnetic 
resonance imaging (MRI) scan of the brain to rule out 
an acoustic neuroma tumor. Now that’s an experi- 
ence! It doesn’t hurt, but MRIs are aggravating as all 
get out. The test came back normal. The ENT doc told 
me “I've got good news and bad news. The good 
news is that you don’t have a tumor.” So | asked him 
about the bad news: “... you don’t have a tumor. If 
there was a tumor, then there’s something | could do 
for you. Without the tumor, you'll just have to live 
with it.” 

We discussed my audio history. In many people 
my age, the cause of ear ringing is 1960s vintage rock 
music, which we heard live. But that was not the case 
because | have disdained post-1960 (or so) rock music 

“for many, many years and have never voluntarily lis- 
tened to it for more than a few milliseconds (i'm a 


Cc TEACH 


bluegrass and 50s rock fan). And | never listened to it 
loud. After further questioning, the doctor believes 
that my problem is due to my shortwave listening and 
ham radio hobby. 

Yep! Radio! The problem stems from the late 
1950s and early 1960s when | was operating every 
day for several hours instead of doing homework 
(which explains my high school record!). With the 
gain up high, listening for a weak signal through ear- 
phones, | would frequently tune across some guy 
who was about a gozillion decibels stronger than sig- 
nal | was copying. Either that, or the clown across 
town running a 2,000-watt loudenboomer RF power 
amplifier into a high gain bandbuster antenna settled 
right on my frequency without listening first (rude!). 
| can remember some of those events causing an 
(almost pleasurable) buzz in my right ear. Those expe- 
riences caused damage to the cochlea structure of 
my inner ear. 

| normally don't like to share personal things with 
my readers, but this story is a “lessons learned” tale 
that hopefully prevents you from having similar prob- 
lems. Earphones put a high audio power density into 
your ear. Even though communications receiver audio 
output stages tend to be low power (<1 watt in many 
cases), the power density is high because of the con- 
fined area provided by earphones. The high power 
density makes 40-meters CW like being too close to 
the bandstand at a rock concert. Avoid using the ear- 
phones in a manner that assaults your ears! 

| asked the ENT doc how this problem could be 
prevented. His advice was three-fold: 
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1. Wear “shooter's earplugs” under the ear- 
phones. These ear plugs are used by target shooters 
to prevent ear damage. They have a little piston 
plunger inside. The plunger stays open at normal 
sound levels, so you can hear what's going on around 
you, but snap shut when a high amplitude sound (like 
a pistol shot or loudenboomer signal) is received. 

2. Wear the earphones a little forward of the 
ears, so that the ear is not fully covered. 

3. Ride the volume control so you can instantly 
knock down the signal level if it gets louder sudden- 


ly. 


That second piece of advice struck me hard. It 
was one of those “slap-palm-of-hand-on-forehead” 
experiences. My ham radio mentor, the late Mac 
Parker (W4il), told me exactly the same thing when | 
was 14 years old. In addition, a number of profes- 
sional merchant marine radiotelegraphy operators, 
and a former boss (who was a Chief Radioman in the 
World War Il US Navy) gave me the same advice. But, 
dumb kid, | didn’t follow it. 

When | left the ENT doc’s office, | asked him: “If 
you can't get rid of the ringing, will you at least tune 
it to the bluegrass station?” NV 
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Gang Programmers 4 TO 8 Sockets a We 
CALL Advantech Labtool-848 8XGang 7S RRY 
1085 EETool TopMax W/8XGang 9g ¢ HEST 
689 Needham SA-20 8X Gang NTHe 
529 EETool MegaMax4G 4XGang 9 Wogip, 


General Device Instruments 


Sales 916-393-1655 Fax 916-392-4949 
Order Only Toll Free 800-760-3820 


LABTOOL 848 


Smart Cards in BASIC 


PROGRAM SMART CARDS IN BASIC ! 
Complete system! Program your own smart 
card applications in easy to use BASIC! 
Smart Card Tool Kit $79.00 


Security Systems, Time Cards, 
Emulation, Access Controll for 
Home, Office, Auto, Computers, 
Robotics Programming. Interface 


with any application! 


Tool Kit comes complete with: 

* CyberMouse SmartCard Reader/Writer 
* Developer Software Package 

* Documentation on CD-ROM 

* Technical manual in printed form 

* 3 Blank Smart Cards Ready to Program 


Cal! 1-800-773-6698 


iwy ce 


Fax, 011 (525) 361-5996. ATTN: VICTOR M. MENDOZA 


PLEASE VISIT OUR WEBSITE be Fire ae af : ‘ | | WWW.GENERALDEVICE.COM || Visit . Sise ithe / ! celwyee Suni 
WWW.VANDVMACHY.COM , ats a hyn WWW.LABTOOL.COM Re ‘ 


CAR STEREO SPEAKER 


AUTO AUDIO PROJECTS ILLUSTRATED 


CHOOSING, e FOR 
INSTALLING, AND 20 COMPLETE PROJECTS FO 


MAINTAINING EVERY TYPE OF VEHICLE 


CAR STEREO by Dan Ferguson 
SYSTEMS 


SECOND EDITION Ww to almost phone in ultimate, high- 
by Andrew Yoder end, custom auto speakers? Talk about 
simple — this heavily illustrated, step-by-step 
ne of the bestselling car guide puts leading-edge auto speakers within . 
a a stereo books ever, this anyone's grasp. Speakers are, of course, the pivotal ingre- “"“"[SiiGs 
] = the be-all, end-all guide to maintaining a com- dient in any sound system, and this book makes it possible for you 

plete automobile audio system.Whether you're a serious audiophile to create the ultimate custom sound to enhance your ride. Written by Dan Ferguson, 
or tinkerer, and whether your dream is a boombox on wheels, or the author of two previous books and many articles on speaker-building, this clear, com- 
just a serviceable car stereo system that sounds good, this book has plete guide removes the confusion from building your own auto speakers, while adding 
all the answers. In this fully illustrated, break-it-down-to-basics guide, | ™ore fun. This book helps you: 


one of America’s most popular consumer electronics writers shows ; 
you how to: * Plan the ultimate speaker system for your particular vehicle 


* Design, build, and install speakers that put recording-studio-quality sound on the road 

* Save hundreds of dollars on car and truck audio equipment selec- * Save serious bucks on custom car speakers ' 
tion, purchase, installation, upgrade, maintenance, and repair * Follow fully illustrated step-by-step instructions at every stage of the project 
* Design and install a better-than-professional system customized to * Learn where to get high-end tools and parts 
your tastes * Sit back with pride and enjoy fantastic sound while driving 

; : . i { 
* Create your own plan or duplicate one of numerous case studies Even create your own custom, personalized speaker faceplates! 
* Tweak your system for peak performance 


* Avoid mistakes and discover solutions with real-life stories For more great titles. check out the Nuts & Volts Book Store 
* Simplify finding and correcting problems with an indispensable 6 


troubleshooting guide ad on page 50! Plus, find out how you can get a 10% discount! 
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2.4 GHz Wireless 
Transmitter & Receiver 


Per pair 


«\ 589.5159 


* Microwave 2.3 GHz to 2.5 GHz 

* NEW!! 8 Channel Version 

* Audio, Video (NTSC + PAL) 

+ Frequency Development Kit Available 


MATCO 


OEM Sales 630-350-0299 
General Sales 847-605-1020 
wvyvw.mat-co.com 


Got Dial Tone? 


Telecom Hardware/Software Developers 


STOP using your phone lines to test and demonstrate 
your telecom devices. Our affordable telephone line 
simulators offer authentic USA dial tone, busy signals 
and ringing. Supports high speed analog modems too! 


Rine-It! Teco Smutaton 


D.* Caller-iD 
LED display TNEW!) 
* Audio Output Jack 


* Real 20tHz Ring 
* $325 ($169.95 kit avail) 
Panty-Lin€ Tevco Smutatoa 


PARTV LINE 


* $425 ($199.95 kit avail) 
Digital Products 
BORHHwNO 

ro 134 Windstar Circle 
(me) Folsom, CA 95630 USA trae TSA | 
ees Teel: 916-985-7219 ane 
Fax: 916-985-8460 
http://www.digitalproductsco.com 


PC BOARD 
Sa! RVICES 


des out 
ole 


Multilayer 

PCB FABRICATION 
In-house Prototypes 
Single and Double Side 
Plate Thru Hole 


Smail Project Specialists 


Serving Engnees and Hobbyists 
or 16 Years 


MIDLAND TECHNOLOGIES 
800-726-8871 Voice 
406-586-0300 FAX 


Fast / Economical / Easy 


CIRCUFL BOARDS 
As-Low-As 
PerLot 
» * Next Day Delivery 
* 2-Sided, plated thru 
¢ Order over the 
Internet 


For Complete Details and 
Instructions Log on: 


www. pcbexpress.com 


SINCE 1964 
13626 South Freeman Rd., Mulino, OR 97042 
(503) 829-9108 Fax (503) 829-5482 


Build Your 
Electronics 
Library 
At A Price You 
Can Afford! 


Check out the 
Great Deals at the 
Nuts & Volts Bookstore!! 


(See ad page 50.) 


a5 MC2000-074 


W www. vestatech.com 


8k or 32k ePReM 
22 DIO/ 5 AID”, $59@1 


2 x RS232 i "$39 @ 1000 
nie tt @ 


Tiree 


Interrup __ LSD, Keypad, 


"iii Battery pack 
" and-Carrier board 


Fast, compiled. Basic wilDE 
easy 0 & resident debug 


(303) 422-8088 - 


As a paid subscriber, you'll 
get 10% off the listed price!! 


PRINT toVIDEO! 


Tiny BOB-ii module superimposes up to 
308 characters on NTSC/PAL video or 
generates video automatically. Fast 
2.4~19.2kbps RS-232 serial interface. 
Simple to control; like a printer. Many 
powerful applications: 

Home Automation - MATV 

Video Inspection & Testing 

Surveillance - CCTV - ATV 


GetToner.com 
Ink Jets - Toners - Fax Ribbons 


Guaranteed Lowest Prices on 
Compatibles or We'll Match the 
Price and Give you 10% Additional 


Remotely Piloted Vehicles Compatibles for: 

Gaming - Racing - Sports * HP * Lexmark 
Process/Experiment Monitor *Canon = * Brother 
Robotics - Electronic Signs ‘Epson _* Apple 

See cece sHIPpING: NO MINIMUM 
DECADE ENGINEERING 
(IR) ~ 20 vavero s.r: on ra02 www.GetToner.com 
wade et Ea www.decadenetcom 1 -800-933-821 1 


New! 
ActiveWire™USB 
Simple USB Interface 


QUALITY KITS 


#1 Source for Electronic Kits 
Great selection of Hi-Fi AUDIO Kits, 
PSUs, Transmitters, Oscilloscopes, 
PIC Programmers, and much more. 


Toll Free Order Line: 
1-888-464-5487 


Secure On-Line Ordering 
www.gqkits.com 


Call 613-544-6333 for free catalog 
North American Kit Distributor 
49 McMichael St., Kingston, ON 

K7M 1M8, CANADA 


intemet Browser Script-abie 

24 MHz CPU core with USB 
Firmware downloadable via USB 
16 bit parallel 1/0 

Expandable add-on boards 

New firmware and scripts 
available trom website 


$59 plus shipping 


ActiveWire, Inc. 
www.aciivewireinc.com 
ph(650) 493-8700 fx(650) 493-2200 


$2 09. OS an $8.50 S&H 


5.6” COLOR LCD TFT 
NTSC VIDEO MODULE 


Commercial quality, 
completely self con- 
tained video display. 
5.6” high resolution 
display can be view- 
ed up to a 45 
degrees. RCA A/V 
inputs. Accepts 
standard compos- 
ite video from any 
camera or VCR. 
Overall module size: 
6.6" x 5.8"x 1.2" Active 
screen area 4.5" x 3,3" Resolution is 960 (hor.) 
x 234 (ver.) = 224,640 


Cable TV Remotes 
ay Blow-Out Sale 


We carry all models 


10pc. 50pc. 100pc. 
$3.75 $3.50 $3.25 


300pc. 500pc. 1kpc. 
$3.00 $2.75 $2.50 


Rebelion-3 125ch. Converter 


12pc. 50pc. 100pc. 
$50.00 $48.00 $46.00 


Miller Engineering, P.O. Box 282, 
New Canaan, CT 06840-0282 
Tel. (203) 595-0619 Fax (203) 322-6116 

www.microstru.com/Icd. html 

Visa/MC accepted, personal checks must clear first 


Globaltech 1-(800)-582-5116 
View Our On-Line Display Catalog at: 
www.globaltechdistributors.com 
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SWITCHES — LEDs — MOTORS — 
SPEAKERS — POWER SUPPLIES — 
CONVERTERS — CHEMICALS — WIRE — 
OTHER ELECTRONIC PARTS — All types — 
All sizes — Commercial to Spec Grade 


Full Size Toggle Switch 1/2” Dia., as low as 
Mini Toggle Switch 


Su fplus Small and Mini Moto OF, as low as 
Mini Speakers, as low as... 
3mm LED — Red, Green, Yellow, as low as 
5mm LED — Red, Green, Yellow, as low as 
Let us quote on your specific LED needs 
AC-DC Converters, 7 outputs, 1000 mA $4.00 
Chemicals, see catalog 
WIRE: Hook-Up, Lead, Speaker & Telephone 
CALL OR FAX FOR QUOTES 
OR CATALOG 


DEMAR ELECTRONICS 
P.O. Box 7215, Algonquin, IL 60102 
Toll Free 877-655-6433 
Fax 847-854-4434 


Press-n-Peel 
Transfer Film 


PC Boards in Minutes 


1. LaserPrint* 
2. Press On** 
3. Peel Off 

4. Etch 


Vresst/ Real 


Use Standard Ghoper clad Board 
20 Shts $30/ 40 Shts $50/ 100 Shts $100 
Visa/MC/PO/CK/IMO $4 S&H/Foreign Add $7 


Techniks Inc. 
P.O. Box 463, Ringoes NJ 08551 
ph. 908.788.8249 fax 908.788.8837 
www.techniks.com 


Vist Our E-Store On-Line! 


8.5" x 11" Shts. 
* Or Photocopy 
“*Use standard 
household iron 


RS485/422/232/TTL 
Converters, 
.. Repeaters 
Fiber Optics 
Digital /O 
B Multidrop RS232 
= Custom Units 
= Auto TX Enable 


RS232 “Extension Cords” 

Up to 115.2 Kbps, 4000 ft.++ 
Large Multidrop Networks. 
Isolated Units. Smart Units. 

Remote Relay “Extension Cords” 
Call the RS485 Wizards at: 


(513) 874-4796 


RES= RE Smith 


www. rs4t85.com 


SURVEILLANCE 


UHF TRANSMITTERS 


* ROOM Battery & Mains * TELEPHONE 
* RECEIVERS » TELEPHONE RECORDER 
* VEHICLE TRACKING SYSTEM 


DISPLAYS ON WEB SITE 
PRICE SURVEILLANCE 


P.O. BOX 6856, TALLAGH, 
DUBLIN 24, IRELAND 


Tel:.+353-1-451-7653 
Fax: +353-1-451-7706 
E-Mail: crystal@pricesurveillance.com 


www.PRICESURVEILLANCE.com 


ae 
_ 
m 

“ 
y 


EXPRESS, INC. 


"PROTOTYPE TO PRODUCTION’ 4 
S/SIDED: 5-days, 10 Pcs. $275.00 fl 
D/SIDED: 5-days, 5 Pes. $300.00 } 
D/SIDED: 5-days, 10 Pes. $350.00 & 
4-LAYERS: 5-days, 5 Pes. $750.00 
4-LAYERS: 7-days, 10 Pcs. $850.00 
6-LAYERS: 5-days, 5 Pes. $950.00 
6-LAYERS: 7-days, 10 Pes. $1,175.00 

(Up to 30 sq. inch each, includes Tooling) § 


"SERVICES* — UL Approved 
SMOBC, LP1 mask & Legend 
Photoplotting, Electrical Testing 
Thru hole/SMT, Gold/Nickel Plating 
Routing and Scored Panel, Instant Quotes 


PH: (888) 427-2920, Fax (847) 427-1949 
E-Mail: cir1920@aol.com 
LOWEST COST & FAST DELIVERY 


Antique Radio’s Leading 
Monthly Magazine i 
Articles — Classifieds — Ads for Parts & 
Services. Also: Ham Equip. — Books — 
Telegraph — 40’s, 50’s & 60's Radios — 
Early TV — Auction Reports & more... 
1-Year: $39.49 ($57.95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
A.R.C., P.O. Box 802-G23 
eee) Carlisle, MA 01741 Ca) 
Call: 978-371-0512 — Fax: 978-371-7129) 
Web: www.antiqueradio.com 


— 


ASSEMBLY & 
ENGINEERING 


Producible designs since 1970 
Contract Engineering 
Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
Instrumentation 
A/D and D/A 
Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Turn-key or Kit 
Run sizes one through thousands 
Test and bum-in available 
Bilocon Corp. 
800-736-5927 
425-353-2276 
www.bilocon.com 


CABLE CONVERTS 


TV86/3 86/CH  TV86/3V/A 
TRIVISON 550/3 $37.95 
VIEW MASTER 2600 


125 CHANNEL UNITS 
TRI 860/3 10LOT $49.95) 
TRI 860/3V/A 10LOT $59.95 


V/MASTER 3800/3V/A 
FOSS WAREHOUSE DIS 
289 SCHENCK ST 
N TONAWANDA NY 14120 


800-473-0506 
800-488-0525 FAX 
716-694-6400 716-693-4322 FAX 
E/M FOSS@BUFFNET.NET 
WEB PAGE: WWW.FOSSW.COM 


NO DISCRAMBERS ONLY CABLE CONVERTS 


SX-800 


$79 


CNL-100 BX-120-P 


$49 «= $59 


+ 430 TV Lines Resolution 
- 9-14 VDC Operation 
+ Infrared Sensitive 
« $X-800 has Audio Output 
A-300 Camera Enclosure also available 


MATCO, INC. 
Schaumburg, IL 
1-800-719-9605 * 1-847-619-0852 FAX 
E-Mail — info@mat-co.com 
Website — www.mat-co.com 


87051 
8751 
8755 


00 


zroste 


PIC 16C56 


Automatic aE starts recording when the 
phone is picked up and stops when you hang! 
up. Records both sides of the conversation! 

Printed catalog $3 (free with order) 


270010 


8255 
8254 
80C31 


* Many more parts in stock § 


« All major brands 
* All guaranteed 
E-Mail; eproms@aol.com 


TEL: (818) 774-9444 - FAX: (818) 774-0822 


MSC Electronics 
PO BOX 461 Jessup, MD 20794 
= (301) 497-1600 [4 
FAX (301) 497-1925 (Gaia 


BE No Checks ¢ US & Canada ( 


lan ah ies \ ARSENE a 


AIT SINGLE SIDED 
PCBS — 


9¢ PER SQUIN, $100 SET UP, 
SMOBC. ONE OUNCE COPPER, 


PC 75, 1/16", ONE SOLDER MASK 


AND ONE SILK SCREEN. 
PHOTOPLOT $50. 


LOWEST PRICE IN THE INDUSTRY FOR PROTOTYPES = 
DELIVERED IN 5 WORKING DAYS. 


PLEASE VISIT OUR WEB SITE FOR MORE INFORMATION AND TO RECTANGULAR PCBS 
OTHER PRICE EXCEPTIONS WWW.VANDVMACHY.COM 


Way; 


WU! __\V&N NACHY & EQUIP. INC AB a: 


PIC MICRO TOOLS 


PROGRAM PIC’S IN BASIC ! 


B2 compatible! Plus can be used within 
MPLAB IDE. Includes FREE Proto board! 
Pic n’ Basic Pro Compiler $129.00 


ALLPIC ng Programmer 

Program PIC - Scenix - Atmel 
f Serial EEPROMS Only $99.00 
PIC & Scenix Proto Boards 


typing 
a 


DOUBLE SIDED 
PCBS act 


* 14¢ PER SQUIN, $150 SET UP, 
PTH, ONE OUNCE COPPER, 
FR4 1/16", TWO SOLDER MASK 
AND ONE SILK SCREEN. 
PHOTOPLOT S75. 


prototyping boards! Starting at $9.95 
New! Experime - Lab Board 
Several models cvailable! Built in 
a ics LOD, Servos, Button Matrix, 
EEPROM, Solderiess Bread Boards. 
m Beginners to Professionals! PIC 
& Scenixt Kits Starting at $49.95 


Sr 


* THESE PRICES APPLY ONLY en 
3/4 WEEK DELIVERY ° 


Ya) 


V&V MACHY AND EQUIP. INC. (HOUSTON TX. OFFICE) PH. (281) 3978101 FAX (281) 397 622 
MARKETING TECH. S.A. (MEXICO PLANT) PH. 011 525 3613351, FAX 011 525 3615996 


Stereo Microscopes 
Surface mount Assy. & inspection. 
All sizes of PC boards & instruments 
Photo & Video adapters for many. 
New with 5 year warranty. 
Catalog available. 


Sceabad Technical Ph 650/ 367-8320 
3580 Haven Avenue 
Redwood City, CA 94063 


Jlittle@netwizards.net 


GPS Units from 
Communications Surplus 


Trimble SVeeSix-CM3 

6 Chan Differential Module & 
_ Ante -95 

Rockwell MicroTracker LP 
5 Chan NMEA Differential OEM 

_Module $59.95 

Call 713-526-8000 Or 

1-877-878-6GPS Or Fax 713-522-6309 


Email @ commsurplus@ev1.net 
or www.commsurplus.com 


MODEL 40-$109 

+ RS-232 interface 

+ 28 lines digital VO Si oes 
+ Eight analog inputs 
+ PWM output 

+ Three stepper ports 


MODEL 100-$279 


+ 12-bit 100KHz A/D + Four analog Outputs 
+ Three timer counters - 24 digital I/O 


MODEL 4 => 


TOGGLE SWITCH 
SUPERMARKET 
WHOLESALE 
PRICES 


FERTIK’S 


5400 ELLA ST., PHILA., PA 19120 
LARGE VARIETY * FREE LIST 


pHiFax 219-455-2121 


PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 

TEL: (608) 643-8599 - FAX: (608) 643-6754 


DEGREE ON 
A DISK! 
EM FORMULARY 


500+ formulas, conversions, 
and tables. Electronics, 
science, math. Practical, 
educational, and easy to use. 
Internet Special $19.95 + 
tax/ship. Order online, more 
info and sample screen at 
our web site. 


ELECTRO SCIENCE APPLICATIONS | 
(562) 989-1190 
www.esap.com 


SMARTCARD 


DEVELOPMENT KIT 
INCLUDES: UNIVERSAL 
PROGRAMMER, POWER 
SUPPLY, DB9 CABLE 
DEVELOPMENT SOFTWARE, 
4 BLANK BASIC SMARTCARDS. 
KIT $200.00 + SHIPPING 
EXTRA CARDS $20.00 EACH 
OR 8/$100.00 
SOFTWARE INCLUDED. 
POSSIBLE APPLICATIONS INCLUDE: 


DATA, MEDICAL RECORDS, ETC. 
NOT FOR USE WITH DSS TV 
Call TONY at 
WIZARD ENGINEERING 
1-419-385-3100 


WE BUY EXCESS INVENTORY 


IDs, COMPUTER SECURITY, SECURE Jj 


MCEé8HC70 FF 
508A 
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Get 
Something 
te sell? 


Try the classifieds!! 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting handwritten copy. 
Calculate the number of words and multiply it by the appropriate rate (see RATE PER 
WORD section). Include any charges for bold and/or CAPPED words, any artwork costs 
that would be applicable, and/or costs for boxing your ad (explained below). Choose the 
appropriate classification for your ad(s) to appear in (see below). If no classification is indi- 
cated, it will be placed in Misc. Electronics or wherever we deem most suitable. Enclose 
your name, address, phone number, and Nuts & Volts account number from your 
mailing label (if available) for identification purposes. Include full payment — CLASSI- 
FIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 92879. 


RATE PER WORD 


The ad rate for current PAID subscribers is 60¢ per word. All others pay $1.20 per 
word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 


Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢ 
extra per word. The first two words of each ad are bold capped at no charge. Indicate bold 
words by underlining. Words normally written in caps (e.g., |BM) and accepted abbreviations 
such as VAC or MHz are NOT charged as all cap words. Use a two-letter abbreviation for 
States. 


PHOTOS, DRAWINGS, AND BOXES 


A photo or drawing may be run at the top of your classified ad for an additional $10.00 (1” 
depth max.) for camera-ready art. No wording is allowed in this area. To BOX your ad, 
include an additional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 


FAXING IN AD COPY 


You may fax in ad copy or changes before the closing date (5:00pm on the 5th) at 909-371- 
3052 using MasterCard or Visa. Include credit card expiration date, the name that appears 
on the card, a daytime phone number, and your Nuts & Volts account number. Ads without 
credit card information will not be listed as received until payment is received in full. WE 
DO NOT CALL OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN 
ADS. For verification of faxed-in ads, please call 909-371-8497. 


DEADLINE 


Prepaid ads received by 5:00pm on the closing date (5th of the month) will appear in 
the following month's issue.Ads postmarked through the 5th, but received after the closing 
date, will be placed in the next available issue. No cancellations or changes after the 5th. 
Cancellations and changes must be submitted in writing. 


IMPORTANT INFORMATION 


All classified ads are running copy only. No special positioning, centering, dot leaders, extra 
space, etc. is allowed. All advertising in Nuts & Volts is limited to electronically related 
items ONLY.All ads are subject to approval by the publisher. We reserve the right to reject 
or edit any ad submitted. We do not take ad copy or changes over the phone. We do not bill 
for classified ads. Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their subscription expi- 
ration date. NO REFUNDS. Credit only. No credit for typesetting errors will be issued 


unless you clearly print or type your ad copy. 


10. Ham Gear For Sale 120. Components 

20. Ham Gear Wanted 125. Microcontrollers 
30, CB/Scanners 130. Antique Electronics 
40. Music & Accessories 135. Aviation Electronics 
50. Computer Hardware 140. Publications 

60. Computer Software 145. Robotics 


150. Plans/Kits/Schematics 

155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 


70. Computer Equipment Wanted 
80. Test Equipment 

85. Security 

90. Satellite Equipment 

95. Military Surplus Electronics 


100. Audio/Video/Lasers 180. Education 
110. Cable TV 190. Business Opportunities 
115. Telephone/Fax 200. Repairs/Service 


Product/Cate 


[Foicod) wylmaztt 
Vou mesa) 


FAST 


AMATEUR RADIO & TV 


PITOUMO sce scspastscocescncesoecassctvouiseincesocsuabeovada 
Communications Surplus .... 
Decade Engineering 
Gatew on Inc. .... 


Connection it 
SUIT RNRDINN WO tcp at Weds Exon canal cencacenecvessacencapiwsctanvenh 8 


ASSEMBLY SERVICES 


ESROGOI COTE icessiccecosssnccecnsesoaccsanacesscsanassecpee 79 


BATTERIES/CHARGERS 


Cunard ASSOCIALOS ..........ccccceseceteeeeeeeressenee 
E.H. Yost & Co. 0.0.0.2... ‘ais 
Globaltech Distributors ... 
Mr. NICG ..........e0000000 
Power Quality, Inc. .. 


BUSINESS 
OPPORTUNITIES 


BUYING 


ELECTRONIC SURPLUS 


C and H Sales Company .............:cccscessseeees 
Earth Computer Technologies .... 
Roger’ be uipment Sales, Inc. . 


ems Specialist 
ade rts & Surplus, ING.-<:35 
Timeline 


CABLE TV 


CEI Cable Wholesalers ...........cccssscesescereseeee 
Foss Warehouse eos 
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Newsbytes ... 


control that is very easy to use. An optional steering 

wheel mounted remote control is available to operate 
both the navigation system and a Blaupunkt car audio 
system : 


Blaupunkt's TravelPilot technology has been 
proven in over 300,000 car navigation systems already 
sold by Blaupunkt and under license by several of the 
world's most respected auto makers. 

The new DX-N is both flexible and expandable. 
With optional interface modules, it can be connected to 
on-board VCRs, DVD players, and video games. 
Additional video displays can also be mounted for view- 
ing maps or video by rear seat passengers. [The ulti- 
mate accessory for the back seat driver.] 

Like all TravelPilot systems, the DX-N uses a clear, 
pleasant-sounding voice to provide precise turn-by-turn 
directions to the driver over the car audio system. The 
video display supplements the voice guidance system by 
displaying directional symbols, a moving-map display, 
and additional information like estimated time of arrival, 
and distance to next turn. It is also used to display set- 
up and system functions. 

Destinations can be entered for a town center, 
street address, or intersection, or selected from a large 
list of points of interest, such as gas stations, restau- 
rants, airports, hospitals, parks, theaters, shopping cen- 
ters, etc. In addition to programming a single destina- 
tion, the driver can program "tours" of multiple destina- 
tions — perfect for a salesperson. When faced with traf- 
fic or road work,-the driver can press the "congestion" 
button, and the DX-N will suggest an alternate route. 

The Blaupunkt TravelPilot DX-N uses an advanced 
32-bit RISC processor for fast access speeds, rapid 
route calculation, and outstanding graphics display. Its 
navigation resources include an integrated eight-channel 
GPS receiver, directional gyroscope, and speed sensor 
input. With map matching plus the speed and gyro 
inputs, the system is accurate to within 15 feet. It 
allows the DX-N TravelPilot system to continue navigat- 
ing when GPS satellites are blocked by buildings, ter- 
rain, or trees, and to negotiate closely spaced turns 
without getting confused. 

The route guidance software considers the type of 
road and probable speeds in planning a route. The dri- 
ver can chose the fastest or the shortest route, and 
select a stopover point. The driver can also effect the 
route selection by noting known blockages. Points of 
interest can be selected by name, by category, or by dis- 
tance from either the current location or from the cur- 
rent destination. For example: ‘find the nearest restau- 
rant,' or ‘find a restaurant near the destination." 

The Blaupunkt TravelPilot DX-N has a suggested 
retail price of $1,999.00. Maps and travel data for the 
entire US are provided on nine regional CD-ROMs 
which cost $229.95 each. 

About Blaupunkt 

Blaupunkt, the mobile electronics division of The 
Robert Bosch Corporation, designs and manufactures 
high-quality and high-performance car audio and navi- 
gation products for sale worldwide. For Blaupunkt deal- 
er locations and product information, call 1(800) 950- 
BLAU [2528] or visit the company's web site at 
www.blaupunkt.com. 


Print Visual Basic Source in Color 

and Export it to Word Processors 
n-Software has released VBcodePrint v. 6.13, a 
Microsoft Visual Basic add-in that saves system devel- 

opment and maintenance time and money by enhanc- 
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ing source code printing. VBcodePrint's main window is 
a dockable floating toolbar that integrates fully with 
Visual Basic, and can be used to set options, preview 
source code, print it without previewing, export the for- 
matted output to Rich Test Format (RTF) ready to be 
incorporated into word processors, or view the help 

file. 

VBcodePrint's color-coded printing lets users speci- 
fy the font attributes and colors for comments, identi- 
fiers, keywords, line numbers, strings, procedure head- 
ings, and page headers and footers. This color coding, 
combined with source code indenting and line number- 
ing, make it quicker and easier for software developers 
to write and maintain Visual Basic programs. 

Using an Explorer-like selection control, you can 
print any combination of procedures, components, and 
projects. These selections can be saved and restored for 
later printing. The program's WYSIWYG preview 
screens let you look at the formatted source code with 
unlimited zooming, multi-page thumbnails, and side-by- 
side page previews. 

Users have total control over page layout, including 
paper source, orientation, borders, margins, headers, 
and footers. You can even print in multiple columns. 
Line spacing can be set to .5, single, 1.5, or double- 
spacing. With the proper printer drivers, the output can 
be scaled, and print quality can be adjusted from draft 
through high quality. 

Contract programmers can reduce clients' mainte- 
nance costs by using these more informative printouts, 
and they can reduce clients' down-time by being more 
speedy when responding to service calls. Companies 
with in-house programming staffs can save training time 
because the easy-to-read printouts make it easier to get 
a new maintenance programmer up to speed. Cross- 
training becomes simpler and less costly, and communi- 
cations between programmers and system analysts are 
facilitated. 

VBcodePrint requires Visual Basic 6, costs $25.00 


_ (US), and may be purchased securely online at www.jn- 


software.com. Earlier versions of VBcodePrint, support- 
ing earlier versions of Visual Basic, are available. 
VBcodePrint and SQLPrint may be purchased together 
for $39.00 (US). You can download a fully-functional, 
30-day trial version of either program from the same 
web site. For more information, contact 


dn-Software 
PO Box 3139 
Wokingham, Berkshire, RG41 2FZ England. 
Phone: +44 118 9780421 
Fax: +44 118 9780421 
E-mail: jnahil@jn-software.com 
Internet: www.jn-software.com 


Links to sample screen shots, as well as a preview 
of the VBcodePrint output, are located on 
www.jn-software.com/ 


About Jn-Software 
UK-based Jn-Software specializes in marketing 
development tools that increase the productivity of 
Microsoft Visual Basic and SQL Server developers. In 
addition to VBcodePrint, Jn-Software offers SQLPrint, 
a Windows development tool that makes it easy to pro- 


duce professional looking documents for Microsoft SQL - 


Server dictionary objects. Later this year, Jn-Software 
will release VBAPrint, a program that offers the same 
functionality as VBcodePrint for programmers who 
develop applications using VBA in Microsoft 
Office2000. 
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specified. 

The amplifier in Figure 3b is very 
interesting. The Darlington input 
stage has a reasonable current 
(10mA) through Q2, and the emitter 
follower configuration has negative 
feedback to reduce distortion. The 
second stage (Q3), however, is a dis- 
aster. First, its bias current is one- 
tenth that of Q2 and there is no neg- 
ative feedback, so Q3 will distort sig- 
nal levels that are faithfully repro- 
duced in Q2. Q3's bias current should 
be at least Q2's. Second, the stage 
has no power gain. Its voltage gain, 
when driving a 50 ohm receiver, is 
only 2. The reactance of C10 at 
160kHz is 10 kilohms; the input 
impedance of Q3 is about 2.5 kilo- 
hms. Thus the input coupling attenu- 
ates the input voltage by a factor 
between 4 and 5, and the whole sec- 
ond stage looks like a voltage attenua- 
tor. When impedance levels are con- 
sidered, the story is much worse. The 
impedance mismatch between the 
first stage (whose output is a few 
ohms) and the input to the second 
stage (10 kilohms) produces an addi- 
tional 30dB mismatch loss. 

The second (500kHz) broadcast 
band filter is not very effective for low 
BCB stations. A seventh order 0.1dB 
Chebyshev filter has about 40dB of 
attenuation at 1.5 times the band- 
edge frequency (if the bandedge is 
specified at 0.1dB). The first 
(300kHz) filter will provide at least 
40dB of attentuation for all frequen- 
cies above 450kHz, but the second 
filter has less than 20dB of attenua- 
tion at 540kHz. Most interference fil- 
ters use zeros to get good close-in 
supression. The column also switches 
millihenries and microhenries in some 
places, and the Toko part numbers 
are actually Digi-Key's catalog num- 
bers for the Toko parts. The filter val- 
ues depend not only on bandedge fre- 
quency, but also on the impedance 
level, which was not specified. The 
impedance level must be matched at 
both the filter input and the filter out- 
put; any mismatch alters the res- 
onator Q (as in the signal generator 
example above) and affects the filter's 
performance. Even if the impedances 
match, some filters cannot be cascad- 
ed. 

On another note, Carr's band 
definitions are loose. The band defini- 
tions have precise decade ranges: LF 
is 30kHz to.300kHz, MF is 300kHz 
to 3MHz, and HF is 3MHz to 
30MH. In fact, there is a whole 
series of systematically named decade 
bands that goes from ELF (3Hz to 
30Hz), SLF, ULF, VLF, LF, MF, HF, 
VHF, UHF, SHF, to EHF. | think 
these definitions were set in a 1959 


Serial in, graphics out. 
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Almost too easy. 


From $99.00 


ATC modules turn your PC fr 
into a full-function DSC, E 
spectrum analyzer, logger, & b= 
DVM. Units DC to SOMHz. = 
O-Scope II now in Windows : 
3.1, 95/98, NT and DOS. 


These serial displays take RS-232 at 2400 or 9600 baud 
and produce stunning text and graphics on a supertwist 
LCD screen. See our complete line at www.seetron.com. 
All models are in stock for immediate delivery. 


G12032 
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sox-120. $99.00 
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Editable font(s) in 4 sizes 
Up to 6 screens in EEPROM 
Easy terminal protocol 


O-Scope Ip $189. 
O-Scopell | $349. 
Specialty probes call. 


ATC is a stocking distributor = 
for Pico Technology LTD which 


offers scope modules to : 
100MSPS, resolutions from 8 to - 
16 bit, seprlse 
Pico offers PC based data loggers from 1 to 22 
channels, 8 to 16 bit and the Enviromon 
environmental monitoring system. 

Pico products - call 


(3.2 x 1.4 In.) 


» G12864 
128x64-pixel LCD 
$199.00 2x20 


Large, sharp LCD 

Editable font(s) 

Up to 14 screens in flash 
Separate text, graphics layers 
DB9 connector built in 

AC adapter jack built in 

Easy terminal protocol 


The DFA-5, low cost differential amplifier, cuts through 
common mode noise problems to reveal low voltage signals. With NEW 
gains from 1X to 1000X and band widths from 20KHz to 1.2MHz, 


DFA-5 is the test accessoryto help you work with signals from DFAS5 
5 Volts to 5 microVoltes. Only $129.00. 


Serial Port Problems ? ?? 5 “ 
Check out Serial!! Our| Allison Technology Corporation 
lowcost sérial channel 2006 Finney Vallet Rd., TX. 77471 U.S.A. 
analyzer only $99.00. 800-980-9806 or 281-239-8500 


http://www.ateweb.com atc@accesscomm.net 


www.seetron.com 


Write in 66 on Reader Service Card. 


Geneva radio convention. Modern usage tends circuits. It may not sound like much, but if cise system, in your Aug. 2000 issue. 

to refer to the top of the UHF band and above you've ever tried-finding the best pair of 1% It seems, however, that the major concept 
by microwave band designations (such as L, C, resistors by trial and error, you'll appreciate how was missed in the text. That is, with the TV 
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lower frequency receivers are usually referred to 


Jim Stewart same way, but with your computer. If you stop 
as ELF-VLF receivers. The moniker may be 
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Software for learning 


& designing 


This new range of products, from 
Matrix Multimedia in the UK, 
includes resources and tools to 
|help you learn about electronics 
and helping you to design 
| electronic products and systems. 


A complete course in 
electronics: Made up of 3 CD 
ROMs: Electronic Circuits & 
Components, Digital Electronics, 
and Analog Electronics. 


\A complete course in 
programming the PiCmicro 
series of microcontrollers: the 
PiCtutor CD ROM and 
development board. 


assembler / send package, and 
flexible development board. 


A course in Filter design: Filters 
CDROM. 


|A complete Electronics CAD 
suite: CADPACK includes 
software for schematic capture, 
circuit simulation, circuit 
animation and even PCB layout. 


|A scalable digital logic 
|simulator: Digital Works allows 
complex digital logic circuits to be 
built and tested on-screen for 
learning logic design and 


Student Institution 10 user 


jeach program /CD ROM $50 
| PiCtutor CD + 
development board $149 


distributors 


Comprehensive tutorials, (% 


shareware available from: | 
ww. matrimultimedia.co_uk | 


VOLTAGE: 
CONTROLLED 


FLASHER 


by Dennis 
Eichenberg 


meters available to provide accurate voltage meas- 

urements. But oftentimes, a very simple visual volt- 
age indicator is all that is required. The voltage-controlled 
flasher shown in Figure 1 performs this task admirably. 
The LED is off when the input voltage is 0 volts and flash- 
es progressively faster as the input voltage is raised until 
the LED is on continuously. A quick glance to the LED 


Tre are certainly abundant analog and digital volt- 


eciges will indicate the relative voltage level. 
igital The heart of the circuit is the 331 voltage-to-fre- 
IGlica ae quency converter U1. It is very linear, extremely stable, 


shareware available from. 


$99 


$300 


CD ROMs now available from all Velleman 


| 
|Complete product descriptions available at: 


| www.matrixmultimedia.co.uk 


or order immediately at 
Bright Future 

6540 Cedarview Court, 

Dayton Ohio 45459-1214 

Tel: (937) 438 5373 Fax: (937) 438-3229 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 


* 20 kHz real-time bandwith 


* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* THD, THD+N, SNR 
measurements 

* Signal Generation 

* Triggering, Decimation 


* Transfer Functions, Coherence 
* Time Series, Spectrum Phase, 


and 3-D Surface plots 


* Real-Time Recording and 


Post-Processing modes 


Applications 


* Distortion Analysis 


* Frequency Response Testing 


* Vibration Measurements 
* Acoustic Research 


System Requirements 
* 486 CPU or greater 
* 8 MB RAM minimum 


* Win, 95, NT, or Win. 3.1 + Win.32s 


* Mouse and Math coprocessor 


* 16 bit sound card 


PHS 


Sales: (360) 697-3472 
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Pioneer Hill Software 
24460 Mason Rd 
Poulsbo, WA 98370 

a subsidiary of Sound Technology, Inc. 


operates on a single supply, is very efficient, and inex- 
pensive. The output frequency of U1 is Vpin7/2.09 x 
R4/R3 x 1/R5C2. A voltage divider comprised of R1 and 
R2 is used to scale the input voltage as desired for U1. 
R2 can be adjusted to precisely provide the desired flash 
rate. The output of U1 is divided by the 4020 binary rip- 
ple counter U2. A division of 2" was found to be appro- 
priate for this application. The output of U2 drives LED1 
via current limiting resistor R7. 


www. dworks. co.uk 


$300 


Priced from $299 


(U.S. sales only — not for export/resale) 


DOWNLOAD FREE 30 DAY 
TRIAL! 


www.spectraplus.com 


S 
ENE spectra Plus 


Fax: (360) 697-7717 


e-mail: pioneer @telebyte.com 


Write in 129 on Reader Service Card. 


Metric 


Wat so 
ul buy your surplus equi? 


A Murata PKB5-3A0 piezo-electric alarm AL1 can be 
connected to the output of U2 as shown if an audible 
indication of voltage level is desired. NV 


VOLTAGE-CONTROLLED 


FLASHER PARTS LIST 


No. Description 

U1 Voltage-to-Frequency Converter, 331 
U2 Binary Ripple Counter, CMOS, 4020 
LED1 _LED, Red, RadioShack No. 276-041 
R1,6 Resistor, 10K 1/4 watt 

R2 Potentiometer, 10K, 1/4 watt 

R3 Resistor, 100K, 1/4 watt 

R4 Resistor, 15K, 1/4 watt 

R5 Resistor, 4.7K, 1/4 watt 

R7 Resistor, 1K, 1/4 watt 

Ci Capacitor, 0.68 uF, 25 WVDC 

C2 Capacitor, 0.01 uF, 25 WVDC 


800-432-3424 


Fax: 510-264-0886 
www.metricsales.com 


x 
ee 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 


Wavetek, Keithley, and more 


Test & Measurement Instruments 


Over 7000 Models * 6-Month Warranty 
Save 30-90% ¢ 5-Day Free Trial 


Write in 131 on Reader Service Card. 


Continued from page 64 


PCB Milling 
——. 


CIRCUIT BOARDS. Low-cost, preci- 
sion-made PC boards from your CAD pro- 
gram files (no photoplots required). Single 
and double-sided with contour routing. Ideal 
for RF/analog/digital prototypes. Full details 
at hetp://www.pcbmilling.com E-Mail: feed 
back@pcbmilling.com FAX: 703-818-0071. 


TEST EQUIPMENT kits. If you liked 
Heathkit, you will love Technology Systems, 4 
Prospect PI., Torrington, CT 06790. 


200+ ELECTRONIC PROJECTS. Secure 
WEB ordering @ www.matcopublish 
ing.com/plans!.htm or send $1 (refundable) 
for catalog. MATCO-5A, POB 509, Roseville, 
MI 48066-0509. 


SMART CARD applications CD-ROM 
$50. Blank smart cards $20 or 8/$100. Tony 
419-385-3100. 


MANUALS — 


SCHEMATICS WANTED 


MY TEKTRONIX oscilloscope 2445 
needs repair. Who can supply me the service 
manual or photocopies? Fax 011 -590-52- 
0289. 


MISCELLANEOUS 
ELECTRONICS FOR 
SALE 


SOLAR-POWERED FAN HAT. 
Baseball type hat with solar powered fan. 
Great for sports fans, golfers, etc. Available in 
red or blue. $19 plus $2.00 shipping. CA res- 


idents add 7.75% sales tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita Way, 


Placentia, CA 92670. 714-528-9822, |-800- 
377-2023, FAX 714-993-6216. 


HIGH QUALITY TOOLS AND 
STAINLESS STEEL HARDWARE. 
European and American screw- 
drivers, nutdrivers, pliers, hex- 
keys, balidrivers, and more! 
Wiha, Bondhus, and Knipex. 
Stainless cap screws, machine 
screws, nuts, washers, U-bolts, 
and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, 
Fair Haven, Nj 07704. Telephone 
or fax 732-758-8388. E-Mail: 
w2tv@compuserve.com 


ANAHEIM WIRE PRODUCTS. DIS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1|973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL,SXL, Plenum cable, Teflon 
wire, Multi-conductor cable, Irradiated PVC, 
SO-CORD, Mil-Spec wire, Building wire, 
Welding cable, Battery cable, Telephone wire, 
Shrink tubing, Cable ties, Connectors. Wire 
cut & strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-563-8309. 
Visa/MC/Amex. SEE US ON THE INTER- 
NET: http://www.anaheimwire.com OR E- 
Mail: info@anaheimwire.com 


NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, and 
high voltage components and equipment. 
Guaranteed quality at reasonable cost. OE 
Technologies, Box 703, La Madera, NM 
87539. Ph: 505-583-2482, Fax: 505-583-9190, 
E-Mail: oetech@newmexico.com http:// 
www.oetech.com 


FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. Bill |- 
800-879-9657. 


HARD-TO-find parts: big screen screens, 
keypads, picture tubes, flybacks, tuners, CRT 
sockets, & modules for all TVs. 912-272- 
6561. Scarborough TV, 1422 Old River Road, 
East Dublin, GA 31027. 


Nickel-Metal Hydride 
AA “Flat-Top” Cells 
Panasonic # HHR-11AA0 


1.2 Volt, 1100 mAh “flat-top" rechargeable 
AA cells for use in battery packs. Nickel- 


can be charged and discharged up to 500 
times (under ideal conditions). These cells 
are specifically for use in packs; they do not 
have the raised button found on most 


long. Large quantity available. Two styles: 


REGULAR- 


FLAT TOP 
CAT # NMH-110 


$ 50 |40pcs $1.25 * 120pes $1.00 
each 800pcs 85¢ each 


SOLDER- —— 
TABBED a q 
CAT # NMH-110T 


$475 


Efficiency Fan with 
Integrated Heat Sink 


Panaflo # FBAQ6A12H 
Designed for hi- 
efficiency CPU 
cooling, this 
beautifully engin- 
eered 12 Vdc 
brushless fan is 
built into a circular 
aluminum 
heatsink 
The heatsink and mounting plate are milled 
from a single block of aluminum with many 
slots and holes creating lots of surface area 
for maximum heat dissipation. The unit is 


3.55" in diameter x 1.6" high. The mounting 


plate is 2.54" x 2.12" 
CAT # CF-75 


$22%., 


ORDER TOLL FREE 


Shop ON-LINE www.allelectronics.com 


MAIL ORDERS TO: 


ALL ELECTRONICS CORP. 
P.O. BOX 567 * VAN NUYS, CA 91408-0567 


NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail « 
Orders Delivered in the State of California must include California State Sales Tax * NO C.0.D « Shipping and Handling $5.00 for the 48 Continental United 
States - ALL OTHERS including Alaska, Hawaii, P.A. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. 


| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. | 


Write in 57 on Reader Service Card. 


Special Guantiey Purchase 


metal Hydride cells have approximately dou- 
ble the capacity of Nickel Cadmium cells and 


replaceable batteries. 0.55" diameter X 1.95” 


£5 = |40pcs $1.50 » 120pcs $1.25 
each 800+ $1.00 each 


12 Vdc 90 mm High- 


TUBES $2.98, surplus electronic compo- 
nents. SASE brings list. DNF, 6690 7 Mile Rd., 
South Lyon, MI 48178, www.dnfnet.com 


MISCELLANEOUS 


ELECTRONICS 


WANTED 


WANTED: BALANCING machines & 
vibration analyzing equipment manufactured 
by the following: Spectral Dynamics, 
Hofmann, Bentley Nevada, Schenck, IRD 
Mechanalysis, Gishott, Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061 .310-538-9738, FAX: 310- 
538-8273. 


Plug-in-wall regulated 
switching power supply. 
Ideal for cameras, 
scanners, cell phones, 
computers or any 
devices sensitive to | 
power fluctuations. 
Input: 100 - 240 Vac. 

6 foot output cord has a 
coax DC power plug 
(2.1mm id, 5.5mm od). Tip 
positive. Ferrite snap-bead tor 

EMI suppression, Compact, 3.23" x 2.23" x 
1.38" UL, CSA,CE. CAT # PS-1225 


10 for $9.25 each 
$10, 
Modular CD Racks 


Organize your CDs or CD 
ROMs with these high- 
impact, black plastic 

CD storage racks. Slots 
for 12 jewel cases.Each 
12 CD module can inter- 
lock vertically and 
horizontally with other 
modules. Can be free- 
standing or wall mounted. 


CAT# CDR-3 


10 for $17.50 
_ Laser Level 

Accurate and easy to use for short and long 
distance leveling. Center the bubble, and any- 
thing that intersects the beam is at exactly the 
same height. Use it to match heights in large 
rooms or across buildings. Set and align electri- 
cal and plumbing fixtures, cabinets and shelves. 


Rugged, black anodized aluminum housing with 
pocket clip. Locking push button switch to pre- 


vent unintended actuation. 
$1 6° each 


$200. 


Includes two AAA batteries. 


CAT #LL-1 


1-800-826-5432 


QUALITY Parts 
FAST Shipping 


DISCOUNT 
Pricing 


FAX (818) 781-2653 * INFO (818) 904-0524 
E-MAIL allcorp @allcorp.com 


WANTED: TI55A Sci. calculator in good 
working order, will pay. Hugh M. Adams, 
hughmadams@msn.com 1011 Hondo Ave., 
Apt. D, Fort Walton Beach, FL 32547-3823, 
850-864-2414, 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, relays, 
lamps, synchros. Hyness Company, 709B 
Delair Road, Monroe Twp., NJ 08831. Phone: 
609-395-1116, FAX 609-395-1117. 


CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 


diodes, any semiconductors. ELECTRON- 
iC SURPLUS, INC., 5363 Broadway, 
Cleveland, OH 44127. 216-441-8500 or fax 
216-441-8503, since 1946. www.electronic 
surplus.com 


AL) 
CALL, WRITE, FAX 
Or E-MAIL For A 


Free 96 Phos 


CATALOG. 


Outside th 
CUS A 
send $3.00 Postage. 


Ora Electronics # MP-700 

Protects modem, fax and voice 
transmissions from interruption. <7 
Prevents eavesdropping of Va 

phone conversations. The first LL 

device to answer or access a 

line secures the line. All of the others are 
denied access until the first device hangs-up. 
Easy to use. Installs in seconds between — 
phone line and wall jack. Note: You need one 
unit for each instrument sharing a line. 


CAT # TLM-20 
10 for $12.50 
100 for $90.00 


$7422 each 


Control Voltage: 3-8 Vdc 
Load: 25 A, 24-280 Vac 
2.25" x 1.75" x 1" metal- 
backed epoxy package 
Screw terminals. Back-to-back 
(dual) SCR output for severe inductive 

loads. False turn-on immunity and positive turn- 
off at high dv/dt. Removed from equipment. 
“Like-new" condition. Although input is marked 
3-8 Vdc, will operate at 12 Vdc. UL, CSA, CE. 


CAT # SSRLY-2503U 00 
$112, 


40 RPM 115 Vac Motor | 


Cramer Co # 105VA150-E 

40 RPM, 115 Vac gear motor. 
1.83” diameter x 1.18" body. 
Mounting ears on 2.1" centers. 
0.25” diameter x 1" long shaft. 
Prepped with a 1.25" long pin 
through the hole in the drive 
shaft. Pin is removable. 

4" long pigtail leads. UL, CSA. - 
CAT # ACM-108 


>) 
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WANTED: AVIONICS test equipment, 
IFR, 600A, 401L, others, Collins, King, Sperry, 
North Atlantic, Litton INUs LTN series, rate 
and tilt tables, air data test sets, 941-625- 
3222 P, 941-625-0494 F, E-Mail: 
avionics@afcon.net 


WANTED: MILITARY capacitors, resis- 


tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL 
COMPONENTS; MILITARY COM- 
PONENTS; ICs, MEMORY, TRAN- 
SISTORS, DIODES, CAPS, RELAYS, 
ETC. CALL LPS 562-439-2453 
FAX 562-439-0453. 


IMMEDIATE CASH for Platinum, 
Palladium, Gold, and Silver in any form (ther- 
mocouple, labware, electronic, medical, gold 
filled, optical, contacts). Also rare earth and 
exotic metals (Indium, Gallium, Germanium, 
Tantalum, Rhodium, etc.). Ship material with- 
out prior notification for fast reliable service 
at competitive prices. Samples welcome for 
free assay and quote. No shipment too small. 
Payment guaranteed and made as requested 
in cash, check, or bullion. All transactions 
confidential. Individual dealer 25 years. John, 
D &Y Trading, PO Box 36A, Williamstown, 
NJ 08094. 609-601 -trade, E-Mail: metals@D- 
YTrading.com 


Roger’s Systems Specialist 


Place an Order on 
our Newly Updated 
WebSite 
and receive a 
FREE mouse ! 


24895 Avenue Rockefeller 
Valencia California 91355 


“ We Have Great Connections ” 


Computer e Telecommunications 
Network e Audio ¢ Video 


www.rogerss ys ems. ¢ 0 
\// 7 Q 
S-VGA Extensions USB HUB 
Bi-Directional Shielded Fo 4-port USB hub with power & cable 
Used to attach printers to IBM male/female (f Full compliance WUS® spec. Rev 1.0. 
/ ff LED indicator for fault or dummy USB port. 


Transmission for 5 meter cable segment. 


compatable PCs 
. Plug & Play capability for outside 
ipherals 


Support UHCI and OHCI spec. 


One year factory warranty! $39" 


CC-PRE-1284 (ft) escccssssssssscseseees 
CC-PR1-1284 (10ft.)...... ez 
CC-P15-1284 (15ft.)....... 


TM-USB-4HUB 


black colored pvc 


CC-PR2-1284 (25ff.)........esescsereeeee $15.00 | CC-VGA-3C =] COSC Ra $6.00 = 
CC-VGA-9C fa ween $8.00 | Electronic CPU Switch 
CC-VGA-11C SEPT oD uiwitessircwes $16.00 
CC-VGA50MM GOP TiS cess $25.00 si 
CC-VGA100MM (OD yicccisecccscacesees $44.00 DS-102-KMMPS 


These premium VGA cables are made with 75 ohm 
coaxial cables. They are triple shielded to support 
CC-USB-6...(6ft.) USB (A- A M/M).......... $5.00] extremely high bandwidth and unsurpassed protection 
CC-USB-AB6...(6ft.) USB (A - B M/M).....$5.00 | against interference.. Furthermore, our premium cables 
CC-USB-AB10...(10ft.) USB (A- B M/M).$6.00 | are Plug-N-Play ready and are compatible with the 
CC-USB-AB15...(15ft.) USB (A - B M/M).$8.00 | ‘test technology. 
CC-USB-X6...(6ft.) USB (A- AM/F)........ $6.00 
CC-USB-X10...(10ft.) USB (A- A M/F)....$6.00 


$ 00 
99% 
One MiniView KVM switch 
2 Sets of Premium Grade 
KVM Cables 


One PS/2to AT keyboard adapter 


Call for more information 
on any of these cards!! 


PPGACeleron CPU Siot 1 addaptor.$10.00 
ISA 8bil Single Parallel IEEE Card_.$12.00 
PC132b8 Single Parallel IEEE Card... $33.75 
1608 ISA Sound Card ESS Chip._$14.00 
USB x PCI Addon Card...$27.00 


SLOT FAN 


Extends your computer life. 

Ball Bearing 
Takes up only one of the PCI/ISA slots. 
Special designed turbine fan gives you 
great performance and quietness. 


$12" 


IEEE-1394 FIREWIRE ) >= 


4d * 


FW-6X4-6 6ft 6pin x 4pin 
FW-4X4-10 10ft 4pin x 4pin....$12° 


S-VGASIS4MB PCI Video Card...$31.00 
Savage+ S2MB AGP 12b8SD Video Card $99.00 


VD-466 
VD-488 
Multi-PC Controller 


w/keyboard & mouse emulation 
Easy to select by push button 


PCI to 1394 Card HD15-S-VGA 
Driver * 6pin to 4pin cable % : PS/2 KEYBOARD TM-FAN-SLOT 
MGI Softare included e PS/2 MOUSE 
$89.00 10-100 


- $20.00 min, Order required 
Add $4.50 shipping for prepaid orders 
Prices subject to change without notice 

All major credit cards accepted 
Special offers only valid on items in stock 
Call for quantity discount 
No out of state checks accepted 


DS-HD2-66EM 2-WAY $49 And Much Much More!!!!! 


DS-HD4-66EM 4-WAY $69° 
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DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a 
quote or fax us your equipment list. We i 
sell, and trade. KEYWAYS, INC., 937- 
847-2300 OR fax 937-847-2350. 


BBS & ONLINE 


SERVICES 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 


electmatind@earthlink.net & http://www. 
militarycomponents.com 


MAGICIAN IS available to solve your RF 
problem. | will teach you in my laboratory 
how to do it. Young engineers and techni- 
cians are welcome. SMT prototyping up to 
3GHz for customers. Minaret Radio, John 
Horvath ph: 909-943-3676, 


BUSINESS 


OPPORTUNITIES 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


COUNTER-SURVEILLANCE=$250 
HR! Electronic eavesdropping is unbeliev- 
ably widespread! Are you sure youre safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
catalog call: 1-800-732-5000. 
HTTPS/WWW-SPY-CITY.COM 


REPAIRS — SERVICES 


PRINTED CIRCUIT design by profes- 
sional with 30+ years: conventional, multilay- 
er, downhole, fine line. Prototype and pro- 
duction fabrication. Reverse engineer exist- 
ing 2-layer board. Toll free 877-236- 
3223. www.circuit-applied-tech.com 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per device. 
Also prototyping, design, and consulting ser- 
vices available. Call or send SASE to: Luzer 
Electronics, 4023 North 
Bayberry, Wichita, KS 67226. 
316-687-2127, FAX 316-687- 
3103. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


CIRCUIT BOARDS for projects, proto- 
types, short runs. From your artwork. Low 


rates. Atlas Circuits 704-735-3943. 
www.pcbatlas.com 
WELD ALUMINUM WITH 


PROPANE! £Z, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., TAY- 
LORS, SC 29687. 1-800-547-WELD(9353) 
FAX 864-244-6349. http://Awww.durafix.com 


PIMALE 


by Robert Nansel 


Planes, Trucks, and Ferries 


y journey to 
this year's 
GEAR began 
further from 
d] Seattle than 

__| that of any- 
one else, all the way from Pittsburgh, 
PA. Shoshana, Yonatan, and | first 
flew to Bozeman, MT so my folks 
could get their twice-yearly fix of 
their grandson. We spent a pleasant 
week in their log home on the 
Jefferson river. just outside of Three 
Forks, and gathered our strength for 
the marathon of driving to come. 
Aside from our normal luggage and 
baby support paraphenalia, | had 
brought with me on the plane Jiffy, a 
camp stove, a mug, a lantern, and a 
laptop computer — just part of the 
bare minimum to survive camping at 
GEAR. | borrowed the rest (tent, 
sleeping bag, ice chest, and a pickup 
truck to haul everything) from vari- 
ous family members. 

The trip from Three Forks to 
Seattle is an easy 11 hours, but | had 
never driven it with an 18-month-old 
baby and a pregnant wife, and we 
weren't driving directly to Seattle, 
anyway. | wanted to swing south- 
west to Portland first to-see Marvin 
and Coreen Green. Marvin is a good 
friend, a gifted amateur robot 
builder, and an old GEAR stalwart, 
but his anniversary vacation plans 


* KOweme * PANASONIC * 


StLeNT wiTveee * 


wouldn't allow him to attend this 
year. 

I've also got relatives near 
Portland who haven't met my son 
and wife, plus a couple of writer 
friends | would like to catch up with. 
And | could go to Powell's Technical 
bookstore, too, Any one of these 
was good enough reason to drive to 
Portland. A no-brainer. 

More like brainless. 

It was a 14-hour drive with just 
two rest stops between Coeur 
d‘Alene, ID, and Portland, The three 
of us were crammed in the front of 
the pickup, and the person driving 
could shift gears only if the passen- 
ger held Yonatan’s legs out of the 
way. (Yonatan liked to amuse himself 
by kicking the gearshift, which was 
okay when cruising, but potentially 
disasterous when driving in town.) 


Murphy Strikes 


It is a well-observed thermody- 
namic phenomenon that the entropy 
(some say perversity) of the universe 
tends toward a maximum, at least in 
the parts | visit, so | should not have 
been surprised that both entropy 
and perversity stalked us the whole 
trip. When | arrived in Portland, | 
called Marvin's number only to dis- 
cover from Coreen that he’d been 
called away at the last minute on an 


MIDEOLARM * BONY * BAMBSUNG * FeELcO * 


RAINGOW * 


Bill Harrison of Sine Robotics brought this vamaod ll 
(Professional Edition), a sharp looking kit with excellent 
performance from Lynxmotion (www.lynxmotion.com). 


emergency to Minneapolis to nurse 
an ailing web server. 

We had a short visit with 
Coreen, saw everyone else we 
intended, and paid our respects to 
the Pacific Ocean and Powell's. 


Sreco/cs! * aac * 


CHUGAVCOMPUTAR * ATY * 


The Seattle segment of the trip 
started well enough, if a little frenet- 
ic: Thursday afternoon stop at REI to 
get more camping supplies, zip over 
to Jam Juree to eat Thai food with 
more writer friends, head north to 


nvr 
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Doug Kelly examines one of Bill Harrison's small robots. 
This ‘bot is made mostly from hobby shop plywood. It uses 
rubber bands and plywood pulleys for speed reduction. 


Gene Elliot is ramming up the drag half of a sand mold, the 
first step in the process of casting aluminum — right in the camp 
ground! He's using Petrobond, an oil-based casting sand that’s 

much easier to use than ordinary “green” (moist) sand. 
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Jeff Bronk and his daughter Anna look over Bill's robot. This view shows 


the triangular bumper used for wall following. 


Echo Lake to stay the night with one 


of those friends, sv 


town for a mid-mo ng the 


next day, back north at noon to buy 
food for GEAR, then get lost in 
Seattle traffic on the way to the 
Mukilteo ferry, Somewhere in all this 
it began to rain, though It was sup 
posed to clear up by Friday evening 
We had to wait an hour and a 
half to catch the ferry, so it was after 
dinner by the time we got to South 
Whidbey Island. Bill Harrison of Sine 
Robotics had arrived the day before, 
and the rest of the campers arrived 
that afternoon. | was the last one to 
show. | unpacked the truck and set 
up camp while Shoshana kept 
Yonatan from finding too. many mud 
puddles. Since Shoshana was four 
months pregnant, and Yonatan was 
adept at finding mud and as exuber- 
ant about it as a puppy (with about 
as much common sense), we had 
decided ahead of time _ that 
Shoshana and the boy would not be 
camping — not this year, at least. 


They were to head back to Seattle to 
stay with a Triend of het 

An important note for next year 
Be sure to check that the tent | bor 
row has its rain fly and stakes; | got 
all the way to South Whidbey Island 
before | discovered these things were 
missing. The stakes | could live with 
out (there was barely a breeze), but | 
looked up at the clearing sky, pon- 
dered the probabilities, and bor- 
rowed a tarp to pinch hit as a rain fly 
Thus weather-proofed, | waved as 
Shoshana and Yonatan drove away 


High GEAR 


Aside from Bill Harrison and his 
wife and two daughters, that first 
night we had as fellow GEAR 
campers Ron Nucci and his wife 
Nancy and their son Peter, Jeff Bronk 
and his daughter Anna, Doug Kelly 
(from whom | borrowed the tarp), 
and Gene Elliot and: his wife Val 

Bill brought a trailer and Gene 
came in a Winnebago. The two of 


Here Gene is striking off excess sand from the drag. The pattern being 


molded is a medallion made especially for GEAR The resulting casting 
will be awarded to the best robot built during the campout. 


them spent most of that first night at 
the picnic table talking about the 
funny-looking jeep Bill uses to tow his 
trailer. It was an antique called a 
“Willy,” though this particular one 
Was special because it was a two- 
wheel drive rather than the more 
common four-wheel-drive (and, thus, 
impossible to get parts for) 

The rest of us were gathered 
around the campfire trying to get 
our minds into camping mode, but 
most of us were still mentally at 
work and spoke of IPOs, stock 
options, difficult co-workers, and 
software development management 
(This last sounded like an oxymoron 
to me since | hear managing pro 
grammers is like herding cats; maybe 
it should be called software develop- 
ment survival.) 

That first night, GEAR seemed 
different to me. First of all, it was 
going to be shorter — we were start- 
ing on Friday rather than Thursday. In 
the Seattle Robotics Society, the pur- 
pose of GEAR had always been to 
tear us away from our quotidian 
world of jobs, telephones, and com 
puters, to let us connect in ways we 
could not during the brief SRS meet- 
ings on the third Saturday of every 
month. | was newsletter editor for 
the SRS in the early 90s, when the 
SRS was growing rapidly. | always 
had a bunch of announcements to 
make at meetings, and after the 


If you have suggestions, 
questions, or comments about 
amateur robotics topics or, if you 
want to come to High GEAR, you 
can reach me at: 


Robert Nansel 
Box 228 
Ambridge, PA 15003 


E-Mail: 
bnansel@nauticom.net 


Bill Harrison and his daughter Isa demonstrating a no-solder servo modification. 


meetings, when | really wanted to 
talk more in depth with folks who'd 
presented some cool ideas or gad 
gets, I'd be besieged with other peo 
ple wanting more information or to 
give me their membership dues. 
GEAR was supposed to give us 
time to relax and just be Human 
Beings instead of Human Doings, to 
loosen our creativity. This time, aside 
from the talk of work, there were cel 
lular telephones and laptops at 
GEAR. | worried we might never get 
to a relaxed state of creativity in just 
two nights, and the phones and lap 
tops only increased my apprehension 


Are We Relaxed Yet? 


As the sky darkens, we slip into 
the right groove. Jeff Bronk begins to 
talk about the ‘332 SIG of the SRS 
Jeff is a member of the quadrumvi- 
rate that has labored for more than a 
year to produce hobbyist-friendly 
68332 boards. | will be reviewing 
these boards in depth in this column 
in coming months, but let me just 
say now that I’m really excited about 
the work of the ‘332 SIG. Their pro- 
fessed goal is to make available 
boards with the power and flexibility 
of a 32-bit processor, but with the 
simplicity and low cost of an. eight-bit 
processor. Marvin Green's BotBoard 
Il is their inspiration 

Jeff is keen on wooing amateur 
roboticists into using high-level lan- 
guages such as C++ for their robots. 
With their ‘332 hardware, they stand 
a good chance, since efficient free- 
ware compilers are readily available 
for the ‘332. With its TPU — a sort of 
super-duper programmable timer |/O 
unit — the ‘332 is a robot builder's 
dream chip, and if anything can 
wean us gearheads from assembly 
language, it’s this. 

| drink my beer and finish my veg- 
gie sandwich, as Jeff and the others 
talk about the possibilities of the 


< i st 


Preparing the cope half of the mold. The sprue hole 
has been cut, and Gene is cleaning up the pour 
hole on the opposite side. Note the white parting 
powder on the drag. The clay pattern has already 
been removed. 


Bill and Isa demonstrating an experimental method of 
molding a silicone rubber tire on a robot wheel. 
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The drag and cope clamped together for the pour, Gene 
pours the molten aluminum from his miniature crane ladle. 
On the right is the home-made crucible furnace he used to 

melt the aluminum, and on the ground is the lid to the 
furnace. The stubby pipe projecting from the furnace is the 
tuyere, the air inlet to which is attached a hair dryer. The 

furnace burns nothing but plain old charcoal, and the 
whole setup is quieter and cleaner than any of the camp 
fires in the campground. 


Bill Harrison checking out the brains of Catalina, the robot 
Isa and he built entirely at GEAR. 


‘332. Then there is a spirited discus- 
sion of the merits of machine vision 
systems, with Ron Nucci leading the 
charge for non-traditional vision. He 
believes we should think of video 
cameras more as fine-resolution sen- 
sor arrays than vision systems. He is 
also excited about work he’s doing 
with RAD Robot, in particular, a sort 
of brain transplant board to convert a 
RAD from an RC toy into a serious 
experimental robot. | relax into the 
lawn chair and smile. This is the stuff 
| came for. 

Ron and | talk into the night, long 
after the others have all gone to bed 
As it turns out, we are both stay-at- 
home dads, and we both aspire to 
make a difference in amateur robot- 
ics. Ron tells me more about his RAD 
Robot plans, about a robot navigation 
approach using something called LPS 
— Local Perceptor Space. | know little 
about this, but it appears to be a 
faster and less memory-intensive way 
of keeping track of obstacles and 
landmarks than occupancy grids. In a 
lull in our conversation, Ron nudges 
one of the logs with his boot, sending 
a flurry of firefly sparks skyward and 
drawing my gaze up to the blazing 


stars above. Ron says, “Cool.” 
Demo Day 


Saturday. Between them, Bill and 
Gene have worked out a schedule of 
alternating tech demonstrations 
throughout the day. Bill shows a sim- 
ple no-solder servo hack, then Gene 
demonstrates how to ram up a sand 
mold for casting aluminum. Gene had 
earlier (anonymously) called park 
ranger Richard Ambrose to see if 
there would be any problem if Gene 
were to operate his charcoal-fired cru- 
cible furnace in the park 

This wasn't a question that had 
ever arisen before, but it must have 
given Ranger Rick nightmare visions of 
choking clouds of black smoke and 
rivers of molten metal running down 
the Hobbit trail, so he politely refused 
to allow such activity. This only means 
that the casting demo will be done 
covertly, disguised to look as innocent 
puttering around a campfire (of which 
there are many, all much smokier than 
Gene’s demo turns out to be). 

While Gene stokes the furnace, 
we head back to Bill's table where he 
has assembled the two servos he and 


After filling the medallion mold, Gene pours the excess aluminum into ingot 
molds. “You always melt more aluminum than you need, so you gotta have 
someplace safe to pour what's left over.” 


> 
: 
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his daughter Isa have just hacked into 
the beginnings of a robot. Bill has 
been inspired by my Jiffy design, and 
though he doesn’t have any peanut 
butter jar lids; he has a whole bunch 
of Gator-Aid lids..He and Isa will use 
these — along with tape, oversized 
pipe cleaners, a BASIC Stamip. clone 
and tongue depressors — to build a 
robot caterpillar 

Back at Gene's campsite, the 
metal is hot enough to pour. The fur- 
nace is quiet, barely audible beyond 
the bushes shielding Gene's site from 
the ranger’s eyes. No visible smoke 
The big moment: comes when Gene 
removes the crucible from the furnace 
and quickly makes his pour, In a few 
minutes, the casting solidifies and 
cools enough to shake it out the sand 
mold 

The petrobond sand, smokes. just 
a little from the heat, but even this 
quickly dissipates. I'm impressed. This 
is much less work than | remembered 
from casting aluminum in green sand 
in college. | recall we spent most of 
our effort then getting the sand to just 
the right moisture content, but with 
the oil-based petrobond sand you just 
don’t have to worry 
sand is ready to go whenever you are 

The casting turns out great. It’s a 
commemorative medallion 
designed especially for GEAR, and he 
awards it to Bill and Isa, the only ones 
who built a complete robot during 
the campout. | designed Jiffy for just 
this, but decided I'd have a better 
time talking to folks rather than build- 
ing a robot, so no medallion for Jiffy 

To finish off the afternoon, Bill 
gives a demo of a different kind of 
casting process, this time with silicone 
rubber, He shows how to make sim- 
ple, cheap robot wheels. First, you 
use a hole saw to cut disks of hobby 
shop plywood or expanded PVC (sold 
under the “Sintra” brand name), then 
you put them in home-made molds 
(also made of plywood) to mold sili 
cone tires onto the rims of the disks 
The process works, though some of 
the tires delaminate in spots. Bill goes 
right to work roughening up the rims 
of the next batch of wheels so the sil 
icone will adhere better 


bout this. The 


Gene 


Is it Time to Eat? 


More people have shown up for 
the traditional GEAR Saturday potluck 
dinner. | greet old friends from the 
SRS: Frank Haymes, Dick Martin, and 
Ron Provine, and meet a couple new 
people. There’s a buzz about 
GameBoy video cameras, which are 
being remaindered at Toys-R-Us for 


$10.00 

Ron Provine shows me 
one he’s just picked up. This 
coming year, there will be 
many more attempts at inte- 
grating video cameras with 
robots, to which | say, 
“Bully!” 

Ron Provine also speaks 
with me of his interests. in 
educational robots and kids 
He’s worked with a lot of 
grade school and middle 
school kids and is very high 
on Atmel processors since 
they give good performance 
and dont cost much 

Dick Martin, when he 
isn't making crypti 
ments about “fuzzy hyper- 
cube phase space mapping” 
(I'm not making this up), 
enthuses about the prospects 
of using byte-code intérpreter 
languages like Python and 
jPython (Python written in 
Java) for robotics. | know a lit- 
tle about Python but haven't 
tried ft. Dick says Python pro 
grams read more like good 


com- 


pseudocode than C. | fiqure 


it’s worth looking at 

A couple hours before 
dinner, | retire to my camp- 
site to chop onions, toma 
toes, peppers, and garlic for 
a pot of vegetarian chili 
Randy Carter shows up and 
we chat about his latest pro- 
ject, a giant scoreboard for 
Robot Sumo events, while | 
wrestle with my campstove 
The stove works great for 
boiling water, but it appears 
to have only three settings: 
“too hot,” “hotter still,” and 
“call Gene quick, it's time to 
melt metal.” 1 manage to 
keep the chili from scorching 
by turning the stove on for 
just a minute or so at a time 
(and repeating this process 
about 20 times) 


More Casting! 


After dinner, Gene gra 
ciously conducts another alu- 
minum casting demo, prov- 
ing it really is as simple as it 
seemed the first time. While 
the casting cools, a group of 
us head down the Hobbit 
trail to the beach to catch 
sunset over Puget Sound. | 
bring Jiffy along so | can see 
how well it does on wet 
beach sand (no problem), 


Dick Martin (right) discusses the finer points of “fuzzy 
hypercube phase space mapping” with Frank Haymes (left). 
| have no idea what the heck Dick was talking about, but | 
swear it was about fuzzy hypercubes. Or something. 


rie te 4 A ane 8 ait ee gi pi z “es. : 
The hot casting just after shaking it out of the mold. The protruding wires 


on top and bottom show where vent holes were poked in the sand to allow 
gasses to escape while the molten metal was poured. The sprue, still attached 
to the left side of the medallion, provided a reservoir of liquid metal to feed 
the casting, keeping it from shrinking away from the mold and 
producing voids. With a little hacksawing and filing to remove the sprue 
and flashing, the medallion will be done. 
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Jiffy making tracks in wet sand on the beach at twilight. 
Just two seconds after I snapped this picture, Jiffy was 
nearly swamped by a wave | hadn’t seen coming. | picked 


Jiffy on ‘fe: Hight Catalina on the left, and the mddatiion Gene awa to 
Bill and Isa for building Catalina in the middle. Catalina was inspired by my 
Jiffy design, though Bill used Gator-Aid lids for wheels instead of peanut 


Jiffy up just in time. 


We climb back up to camp in the fad- 
ing light, thankful the trail is so well 
marked. The second medallion turns 
out as perfect as the first. 

The non-campers trickle away 
leaving us hardcore GEAR-heads to 
speculate around the campfire one 
last evening. We talk for quite a 
while about Disney and animatron- 
ics. I've never been to any of the 
Disneys, but | enjoy listening to the 
afficionados. 

| talk some about what the 
writer's life is like and even a little 
about the novel I’m working on. As 
the night before, Ron Nucci and | stay 
up way too late. | talk a bit about 
nanotechnology (one of my interests) 
and Ron tells me more about LPS. 

Toward midnight, | spot a satel- 
lite crossing the sky. Ron can’t see it 
at first, so he turns off his Coleman 
lantern. He spots it when | tell him it’s 


passing between two stars immedi- 
ately above the shadow of one of the 
giant Douglas firs that surround us. 
The light of the satellite pulses slowly, 
and | conclude it must be a spent 
Russian booster tumbling end-over- 
end. 

The tumbling booster climbs 
higher in the sky, and just as | begin 
to lose track of it, a brilliant meteor 
streaks from east to west. Its briefly 
glowing trail covers a third of the sky, 
maybe more beyond the circle of 
trees, and the meteor itself goes out 
in a fireball, though it's much too 
high to make a sound. Ron and | 
both say, “Cool!” A good omen, we 
think. 


Saddling Up 


Sunday morning all of the tent 
campers (except me) pack up and are 


Build Your Own Intelligent Robot, We Make It Easy! 


butter jar lids. Catalina’s wheels are purposely mounted off-center to make 


for interesting motion. 


gone by 10:30. Neither Bill nor Gene 
are awake yet, so | have time to write 
a few thoughts and to miss Shoshana 
and Yonatan. They are supposed to 
rejoin me before 11 o'clock, but this 
supposes that Shoshana will have 
dragged herself out of bed at 7:30 in 
order to catch an early ferry. 

To my delight, they show up 
right on time. | give them both big 
hugs and kisses, and tell them about 
the amazing experiences of the last 
two days, About this time Bill and Isa 
are up, then Gene. Gene tells me that 
he hopes we all do GEAR again next 
year. 

He'd like to see the SRS come up 
with more contests where the 
emphasis is on writing software for a 
common robot platform — racing 
eproms in effect, rather than motors. 
This is an idea I've long thought 
about, so maybe we can get some 


SC VPORTS 
>> CEN TO 


32 MEG 


thing going. 
Wrapping Up 


| hope from the photos and text 
you get a feel for what attending a 
GEAR is like. Next time, | ‘spose I'll 
just fly straight to Seattle and skip the 
arduous road trip. Or maybe I'll orga- 
nize an Eastern GEAR more accessi- 
ble to all you east-coast robot 
builders. 

If anyone would like to set one 
up, particularly if you are part of an 
organized amateur robotics club, 
drop me a note, and maybe | can give 
a hand. 

We're already planning next 
year's GEAR in Seattle, and if it or 
other regional GEAR events as may 
arise turn out half as well as this 
years, then they will be great fun 
indeed. NV 


EPROM+ 


A device programming system 
for design, repair and field Service 


At Lynxmotion we cater to the beginner. All of our kits are easy to assemble, requiring 
only common hand tools in the construction process. The detailed assembly manuals 
include 2D and 3D exploded view diagrams. The kits can be controlled or programmed 
in an easy to follow BASIC programming language. The technology is here, the costs 
are affordable, the support is available, join in and become a robot builder! 


x Tel: 309-382-1816 


Lynxmotion, Inc often, 

104 Partridge Road Wiese. 

Pekin, IL 61554-1403 motion sa 
www.lynxmotion.com Visit our website or ask for our free catalog! | 


Fax: 309-382-1254 
nxmotion.com 
nxmotion.com 
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@ EXCEPTIONAL POWER FOR THE PRO 

@ EASY-TO-USE FOR THE NOVICE 
Here’s what you get: & rogyed. ponable | unit including the power pack 
cable both of which store inside the case A real printed user and technical manual which includes 
! t plus diagrams for all technology family adapters* 


Ouramm ny and printer port 
schematic diagrams 
Comprehensive. easy-to-use software 

f designed to run under DOS. Windows 3. |. 95 and 98 on any speed machine The software has 
features whic i. let you READ. PROGRAM. COPY and COMPARE plus much more You have full access to your 
system's disk mcluding LOADING and SAVING chip data plus automatic processing of INTEL HEN, MOTOROLA 
S-RECORD and BINARY files For detailed work the system software provides a full screen buffer editor including a 
comprehensive bit and byte tool kit with more than 20 funcnons 
Broad device Support: including FIRST GENERATION EPROMS (2708 TMS 
SECOND GENERATION EPROMS (2716-27C080\(8 MEG) 40 and 42 PIN EPROMS*® (27C 1024-2 
EEPROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F 29C 29EE 291 KG 
8 PIN SERIAL EEPROMS’ (24 25 85, 93, 95, 8OG11A) PLUS ER1400, /MS8687 


BIPOLAR PROMS* (74S/82S), SE RIAL FPGA CONFIGURATORS (17CXXX) 
MICROS* (874X 875X.8 ICSX 87CTSX 89C) ATMEL. MICROS*(89S 90S WKAVR) 
PIC MICROS?* 8. 18, 28 40 PIN (1L2CXXX,16CSX.6X.7X.8X PLUS FLASH & 17C) 
MOTOROLA MICROS* (68705P3/U3/R3 G8BHCTOSCS/COIIPO O8HCTIIE/D3) 


Includes step-by-step tutorial plus explanation of EPROM fundamentals $5.00 SHIPPING © $5.00 C.0.D 
1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE VIS y = Rey 
“REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) ISA @ MASTERCARD @ AMEX 


ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 


email - arlabs@worldnetatt.net 


C16 cpl MEG) 
32 MEG) NVRAMS (1 210/12) 


website - www.arlabs.com MADE IN THE U.S.A. 
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HANDHELD DIGITAL STORAGE 
OSCILLOSCOPE/COMPONENT 
CURVE TRACER 


allison Technology Corporation 

aannounces the HH972, a hand- 
held digital storage oscilloscope and 
| in-circuit component curve tracer. 
4 The HH972 provides two useful test 
instruments in one package the size 
i and weight of a digital voltmeter and 
| at a price more in line with that of a 
+ DVM than an oscilloscope or a com- 
ponent curve tracer. 

Features include: oscilloscope 
mode, with full auto-ranging; curve 
| tracer mode, displays |/V curves for 
| in-circuit component testing; wide 
| SMHz bandwidth (digital sampling @ 
4 20 mS/sec); lightweight, just over 12 
} 0z.; low cost; power internal 9V bat- 
| tery or AC wall adapter; high contrast 

back-lit LCD 150 x 100 fot display 
i with wide angle visibility; 280V true 


suitable for adjacent channel. All fil- 
ters are AC/DC passive. Pricing starts 


NEW LINE OF MATV FILTERS 


pie Electronics, Inc., announces at $24.00. si AC, Fae a ae. input 
their new line of MATV filters. For more information, contact: NONE ete 2) SrUR ras ues 
Gincie (channel ateronters gad and resistor value; easy-to-use key- 
channel elimination filters are avail- PAR ELECTRONICS, INC. By By nial, isting! o pi sh 
able for all VHF/UHF channels. The P.O. BOX 645 a ok a sith = ice ab| oh 

filters are housed in ABS UV stable DEPT. NV optional stand with rechargeable bat- 
housings suitable for indoor/outdoor GLENVILLE, NC 28736 tery. 


The HH972 is well-suited for a 
) wide variety of applications. Its small 
| size and powerful digital storage oscil- 

loscope capabilities make it a natural 
4 choice for both bench and field ser- 


828-743-1338 FAX: 828-743-1219 
EMAIL: iy sr ssi 
WEB: http://parelectronics.com 


ge A 
ep ications include headend 
channel leveling and elimination. Not 


Brighton 
Electronics also intro- 
duces eight ae 
ty drop and water 
resistant touch probe 
digital thermometers. a’ 
Each thermometer has 
a large, easy-to-read 
LCD display, is com- 
patible with most stan- 
dard thermocouple 
and thermistor probes, 
and carries a three- 
year warranty. 

Waterproof ther- 
mometers and probes, B& 
as well as Foodservice Meg 
grade thermometers, & 
are available. Thermometers come stan- 
dard with data hold functions, min/max 
and status display functions, C/F selec- 
table, and auto power off. 

Each thermometer comes with a 
temperature probe, operation manual, 
and carrying case. 

Brighton Electronics also offers 
seven specialty thermometers. These 
models include digital pocket thermome- 
ters, pocket dial thermometers, freez- 
er/refrigerator spirit filled and dial ther- 
mometers, _ meat thermometers, 
candy/deep fry thermometers, and fur- 
nace/oven thermometers. Each ther- 
mometer is of the highest quality stain- 
less steel and carries a one-year warran- 


AQ 
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Princel 


“NON-CONTACT” INFRARED 
THERMOMETERS 


Bieter Electronics, Inc., introduces 
their five new state-of-the-art “non- 
contact” infrared thermometers. These 
new temperature devices bring accuracy, 
ease-of-use, and safety to any industry. 

Measurements of hot, cold, or mov- 
ing objects can be taken at a safe dis- 
tance. With the laser pointer, the opera- 
tor is assured of precise accurate mea- 
surements in a response time of less 
than one second. 

The SIR812 and SIR815 each have 
laser pointers, wide temperature ranges, 
operation lock function, data hold func- 
tion, C/F selectable function, and a belt 
attachable carrying case. 

The SIR802 and SIR805 have all the 


TB-22 BREAKOUT BOARD 


assembly. 


For more information, contact: 


makes it suitable for educational and §& 
hobby use. 


loscope is available now for just 
$259.00. The optional ST972 stand 
with rechargeable battery is $69.00. 


=a: 


2 
ic 


7 RU ee ONC nee Stor Mh 
Corona, CA 9238; 
or E-Mail to 


at i ye | ae ee: | A 
newproducts @nutsvoits.com 


See 8 ROLL HO Oe 


Industrologic, [nc 


ndustrologic, Inc., announces 
their TB-22 50-pin header screw 
terminal breakout board and cable 


The TB-22 is based on the 
Opto-22 compatible (industry stan- 
dard) 50-pin header connector pre- 


& same functions as the SIR812 and BRIGHTON ELECTRONICS, INC. sent on industrial digital |/O boards, 

P| SIR815, but without the laser pointers. 9615 S.W. ALLEN BLVD., STE. 105 and can be used to quickly and eas- 

The SIR10 is Brighton’s “gun” style DEPT. NV ie ily connect to the logic level signals 
infrared “non-contact” thermometer. BEAVERTON, OR 97005 ) present on these boards. 


1-877-276-3761 
503-644-1434 FAX: 503-643-8619 


. 


EMAIL: 
chris @brighton-electronics.com 


The SIR10 has all the same functions as 
the SIR815, yet has an easy-to-use grip 
gun-style handle, adustable emissivity, 
and K-type probe input compatibility. 


The TB-22 board owes its com- 
pact size to having been designed 
spect for the industry standard 

igital 1/O connections, plus its 


281-239-8500 FAX: 281-239-8006 


ad Court 
ing Court, 


The HH972 digital storage oscil- 


For more information, contact: 


ALLISON TECHNOLOGY CORP. 
2006 FINNEY VALLEY 
DEPT. NV 
ROSENBERG, TX 77471 
1-800-980-9806 


EMAIL: atc@atcweb.com a5 
WEB: http://www.atcweb.com = y 


99 
aa 


ag £2) 
o b> J 


by 4 inch size and 

four mounting fs 
holes allows for Hie | 
easy panel mount- ‘a 


ing or DIN rail gM 
mounting. ae. 
Unlike most Qaraate 
breakout boards § 
of this style, each | 
TB-22 comes 
complete with an | ay 
18-inch ribbon 
cable to immediately connect it to 
an industry standard 1/O board, 
making the TB-22 assembly an 
exceptional value in a breakout 
board. fe 
The TB-22 breakout board and 
included cable are available mr 4 


| 4 


TB-22 7 


$49.00 in single quantities. 
For more information, contact: 


INDUSTROLOGIC, INC. 
3201 HIGHGATE LN. 
DEPT. NV 
ST. CHARLES, MO 63301 

314-707-8818 ty eon 
EMAIL: info@industrologic.com Anes 
WEB: www.industrologic.com 
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www.web-tronics.com 


www.web-tronics.com 


www.web-tronics.com 


High Performance Auto Rangi ng DMM 
New to our DMM line-up and possibly (probably) the best DMM value anywhere! includes: Analog Bar 
Graph! Auto-Ronging! Data Hold! Temperature Probe! Frequency Test! Continuity Test! AND MORE! 
Feotures 
Data Hold; Freezes reading for easy checking NOW IN STOCK! 
Auto Ranging: For easy, precise range settings 
Range Hold Control: allows for manual 
selection of your test range 
3-3/4 Digit LCD Display: Reads up to 3260. 
Easy to read display, 
Function Dial: Easy to use to select 
Measurement type or turn unit off. 
4 Jack Plug-ins: Safety design with different 
capacities for different functions. 
Diode, Continuity Check Push-Button: For 
toggling between diode check and continuity 
check. 
Low Battery Indicator: Advises you when it's 
time to change battery. 
Extra Long 44" Test | Leads: Helps get to hard 
to reach places 


Meosures: 
DC Volts: up to |000V 


resistance is less than 20 ohms. Display reads actual resistance). 4 
(IKHz to 300KHz) displays both digital and bar 

graph reading 
Transistor hfe Test: Display shows approximace hfe value 
based on test condition of !0uA base current and Vce of 
approx. 3V. 
Temperature Test: Measures from 0° to 1832" F (probe 
supplied!) 
Diode Test: Tests if diodes are shorted or open 

ms 


7 Accuracy 
Loe Nee 1.0% reading +5 dis 
Fuse-Protected Circuitry Vac £1.5% reading +8 digits #CS19903 
Built-In Stand: Makes one hand operation easier. Ad¢ £1,2% reading +5 digits 
Shock Absorbing Rubber Carrying Case: with A% 1.5% reading +5 digits input Impedance: |OMohm (Vdc/Vac): over 
convenient probe storage clips and hanging tab. Resistance: £1.5% reading +5 digits 190Mohm on 300 mVde range 
Frequency: 23.0% reading +5 digits Requires two AAA batteries sold separately, 


Temperature: 


IM fr if accide 
‘eu eae irom damage if accidentally 10% +6 digits 


Auto-Temp 
Solder Station 
with Ceramic 


Element 
+ With Ceramic Heating 


Ae . 
Element for More Acura a> 
Temp Adjustment 


e Mie erg Grounded R 976 avi at 
Code - re 
¥ gg SUE Extra Tip Options a eworks ‘ 
» Fast Heating Feature Available. See Web! That eal : Added Consta 
New Item Since 


CCD B&W Board Cameras 


ASIC CCD Area Image Sensor 
yippee 3 Low Power Consumption 


m 


Detailed Spec 
on the Web 
0.5 Lux Min Illumination 


Built-In Electronic Auto Iris for Auto Light Compensation 
Detailed Specs on the Web 
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V °39. any qty. 


VM1030A 30mmx30mmx26mm, Standard lens, 12V °39. any qty. 


VM1035A 42mmx42mmx25mm, Standard lens, 12V with back light compensation '49. any qty. 


VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V °49. any qty. 


VM1036A 32mmx32mmx25mm, Standard lens, |2V, reverse mirror image feature 49.” any qty. 


Bullet CCD Cameras 


Leer hug . oer Housing Detailed Betailed Specs on the Web» on the Web 
. Ppa e Low Power Consumption 


+ 12 Volt 

+ CCD Area Image Sensor for ry Ag 
+ Built-in Electronic Auto Iris for Auto ‘Light cscs 

+ No Blooming, No Burning 
+ 0.1 Min Lux iiiumination (B&W (1 Lux Min Lux Illumination (color ( 


VMBLT1020 B&W, 21 mm(D)x55mm(L) '49. any qty. 
VMBLT1020W B&W Weatherproof, 21 mm(D)x58.5mm(L) °79. any qty. 


COLOR CCD Mini Board Cameras 


Low Power Consumption 
1 Lux Illumination 
Built-In Electronic Auto Iris for Auto 


Light Compensation Detailed 
: Prva Synchronization on the Web 
400 TV Lines 


vM301 OPA 33mmx33mmx! 8mm, Pinhole lens *99.” any 
VM3011-A 45mmx40mmx24mm, Standard lens, seapibe boned *89.™ any aty. 
VM3010-A 33mmx33mmx32mm, Standard lens °99.” any qty. 


Jaiwhk 3-1/2 Digit JUMBO Digital Panel 


=> ~=6Meters Check these LOW PRICES! 

* 21mm Figure Height 

+ 5Volt Common Ground or 9V Independent Power Supply Versions 
Available 

+ Voltage Divider Resistors included and max. Measured Range 
Selectable by Soldering a Selection Joint 

* Easy Bezel Snap-In Design (84mm x 41mm rectangular hole typical) 

+ “O" Reading for "0" Voltage Input 

* High Quality SMD Production Method 

+ Dual Slope Integration A-D Converter System +0.5% Accuracy 


PM-1028A LCD 9V Independent Power SupplyVersion 1/$12.95 10/$10.89 100/$7.99 250/$6.25 
PM-1028B LCD 5V Common Ground Power SupplyVersion 1/$13.95 10/$1 1.84 100/$8.89 250/$7.15 

PM-1029A LED 9V Independent Power Supply Version 1/$14.95 10/$12.50 100/$9.95 250/$7.89 
PM-1029B LED SV Common Ground Power SupplyVersion 1/$15.95 10/$13.40 100/$10.79 250/$8.65 


Our Most Sophisticated DMM We Sold Over 700 L 
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, 
Auto-Ranging with Analog Bargraph 

* K Type Temperature Probe Included 
+ Pulse Signal for Logic & Audible Test 
* Continuity/Diode Test 

+ Logic Test 

+ Auto Power OFF/"Keep ON” Mode 
* Fused 20A Input with Warning 


Year! 


ep 


9 


* True RMS Mode 

* 1OMHz Frequency Counter 

* Time Mode with Alarm, Clock, 
and Stop Watch 

+ Dual Display 

* 10 Location Memory 


More Details 


; , Beeper on our 
+ Min, Max, Avg and Relative * Back Light Web Site 
Mode 
+ Decibel Measurement * Data Hold/Run Mode PROTEK 506 


+ Safety Design ULI244 & VDE-0411 
* Protective Holster 
* Silicon Test Leads 


CIRCUIT SPECIALISTS, INC. 


* Cap and Ind. Measurement 
* Temperature Mode (C/F) 


y . 
In Business 


220 S. Country Club Dr., Mesa, AZ 85210 


Removable Hard Drive Rack We Soild Over 


2GHz RF 


Field For IDE/Ultra DMA Hard Drives 14,000 in 1998! 
te This product can be used with any 3-1/2 IDE hard i 
Strength drive up to |" high, It includes an electronic keyloc! 

Analyzer for safe removal and insertion. Made of ABS 707 


fireproof plastic. Use this product to protect sensi 
hard drive data, take your hard drive between work 
and home or even set up different users with their 
own hard drives that they physically insert every time 
they use a PC. Other models available from C.S.1. 


+ Frequency Range: 
HOOKHz to 2,060MHz 

+ Narrow Band FM (NFM), 
Wide Band FM (WFM), 


AM and Single Side Band include RH10 series and RH20 series, which are 4 mR 
thay Be cad Se interchangeable within the same interface design (IDE or SCSI). 10C-IDE 

+ PLL Tuning System for Other Models are Available. See www.web-fronics.com under “hard drive and 
| Shonen Tanne accessories” for more details and pictures. 

+ LED Backlight LCO 


(192x192 dots) 
. poe cal Feeney 
ne . 
a. dls id Bare 
crateieer #3201 
+ All Functions are Menu Selected 
* RS232C for PC Interface and Printer 


See the web site for details 


Removable Hard Drive Rack with 
Auto Door And Cooling Fan 

Auto door on the outer frame 
ABS material of outer frame, High 
efficiency cooling fan 

Worldwide patent pulling function 
handle 

CE Approved 

Coating iron bottom cover 

For IDE interface 

For |" high 3.5" HDD 

Not compatible with our RH10 & RH20 
series. Compatible with our RH17-IDE 
model. 


Details at www.web-tronics.com 


o « Ore 


Mini CCDs (B/W & Color ( 
Sensational NEW Design for Small 
Observation Cameras. Smaller and Better! 


Ultra Miniature Design 

Black & White Versions Only 25mm x 25mm 
Color Versions Only 32mm x 32mm 
Available in Standard Lens or Pinhole Lens 
All include Pre-Wired Cable Harness for Video & Power 
12V Regulated Power Supply Required (120mA typical 
power consumption ( 

0.1 LUX Rating BW (1 LUX (color ( 
CCD Area Image Sensor for L 

Back Light Compensation Circuit 
Built-In Electronic Auto Iris Lens 


@! oy op x 
ree? 


1971 


91.0 6:8 9:0 


Camera Life 


VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre- 
wired cabling, 12V DC Power °! 39. 7 $129.%S or more 


VMCW-H12A 32mmx32mmx! 9mm, Color, CCD with pinhole lens, pre-wired 
cabling 12V DC Power Input *| 39.%°/°1 29.5 or more 


VCC-3232 32mmx32mm, CMOS Color with standard lens, See our website 
for details *79.° any qty. 

VMPS-718A 25mmx25mmx30mm B/W CCD with standard lens, 
cabling, 12V DC Power Input °59,°/49.°5 or more 


VMPS-250A 25mmx25mmx! 5mm, B/W CCD with pinhole lens, pre-wired 
cabling, 12V DC Power Input °59."° / °49.5 or more 


Hot Air SMD 
Rework Station 
WOW! ONLY $489 


pre-wired 


nowh& O’Scope Offer 
=— >” 30MHz! ONLY $299! 
Take Advantage of this low €& 


newl= 


-_ - 


More! 


Similar Systems Cost 1 price! 
#SR-979 *Dual Channel 
* Dual Trace 
* Vert Trigger 
¢ 1 Year C.S.I. 
For technicians, service/repair depots and assembly rework. Warranty! 
We also stock a selection of nozzles for QFP, SOP & PLCC 


#OSC- 1030 
Manufactured for CSI by a leading 
O.E.M. manufacturer. See our website 
for detailed specifications! 


devices (see our website for selection details). Hot Air tem- 
perature variable from 100°C to 400°C (212°F to 754°F) 
power consumption: 275w max. Auto cooling feature cools 
system after shut off to extend service life of heating ele- 
ments and handle. One year limited warranty from CS. 
Comes with QFP Nozzle (0.68" x 0. 68") 


Oe 2.4 GHz A/V Sender/ 


ss §6©>©. Receiver System 

+ Wireless FM transmission of video (color or B/W) and 
sound (stereo or mono) up to 150 meters (line of 
sight) 

. rect ional Antenna Design optimizes performance 

+ Use with remote cameras or any input (satellite TV, 
cable etc.) where wireless transmission is desired. 
View on a TY set. 

* Performance through walls varies depending on 
construction methods etc. 

* Each set includes a plug-in power supply for the 
transmitter & receiver. 


CSIHTR2400 Includes One Transmitter & One 
Receiver st — Supplies $109.00 
8 ‘ a CSIHTR2400TX Extra Transmitter/Each Receiver 
7 eepces See “ PARED 00 OEE: Le Manker up to 4 Transmitters $89.00 
more detailed specifications at www.web-tronics.com in the CCD camera setcion. 


3000 Series Digital R/O Bench Power Supplies 

@ Low Cost Single Output #3 Amps 

High stability digital read-out bench power supplies featuring constant voltage 
and current outputs. Short-circuit protection and current limiting protection is 
provided. Highly accurate LED accuracy and stable line regulation make the 3000 
series the perfect choice for lab and educational use. 


Line Regulation: 2x10 ~* +1ma 

LED Accuracy: Voltage: +1% +2 digits 
Current: +1.5% +2 digits 

Wave Line Noise: +1mvrms 

Dimensions: 291mm x 158mm x 136mm 


0813003: 0-30v/0-3amp 
Digital R/O Bench PS, 


1x10-*+5mv Load Regulation 
$99.00 5/$89.00 


800-528-141 7/480-464-2485/FAX: 480-464-5824 


ELIMINATES DEFECTS 
ON SCSI AND IDE DRIVES 


INSTANTLY CLONES ANY 
SCSI OR IDE DRIVE 


CLONE, TEST OR REPAIR 
ANY HARD DRIVE 


“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!” BOB ROSENBLOOM, DIGITAL VIDEO, INC. 


DRIVE SERVICE STATION 


Copy entire hard drives with ease. 


BUY MANUFACTURER DIRECT: $995 


408 330-5525 


areas of the disk. Capacity is reduced 


by an insignificant amount, and the 


Drive duplicators are essential tools drive works flawlessly once again. Get 


for dealers and system builders. Don't you the ability to copy, reformat, the technology used by SOV Espa 
spend hours installing and formatting repalr, translate, and test any hard shops and data recovery centers, The 
Pro repairs all disk defects caused by 


drives. Do it instantly with the Pro. drive. Use the Pro to put any hard 


normal wear. Drives with mechanical 


Set up any SCSI or IDE drive with 
your original software. Connect blank 
drives to the Pro and presss start. 


You'll copy entire drives faster and 


more accu rately than is possible on any 


PC. With our combination IDE and 
SCSI model, you can even copy data 
between diffferent interfaces. All 
models include both 2.5" and 3.5" 
interface adapters. The Pro also 
supports SCA and Wide SCSI drives. 
Choose the Pro, and you'll also have 
an entire factory drive test and repair 


system for under $1000. The Pro gives 


drive through its paces. A full 
factory final test and performance 
analysis is performed. Complete test 
and repair reports are sent to any 
standard printer. 

The Pro will also reassign and 
eliminate drive defects. Here's how 
it works: First, a precise media 
analysis system scans the disk for 
errors. Detects are mapped out, 
and effectively “erased.” The error 
correcting system then “trains” the 
drive to permanently avoid detective 


areas. Data is stored only on the safe 


damage may not be repairable. 


CORPORATE SYSTEMS CENTER 


3310 WOODWARD AVE., SANTA CLARA, CA 95054 


WWW.DRIVEDUPLICATORS.COM 


Call today for high volume multi-drive copiers and CD Duplicators 


Sold and intended for backup purposes only. Copyright laws must be observed. 


Write in 120 on Reader Service Card. 
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STAMP PLOT PRO 


BASIC Stamp software provides 
real-time data logging and graphing 


Stamp Plot Pro is a laboratory and educational tool for your BASIC Stamp 
that lets you plot analog and digital data on your PC simply by inserting a 
DEBUG command in your PBASIC code. Sensor output may be logged in a 
file for viewing in a spreadsheet, gauges can be created, 

and multiple analog and digital channels can easily be 


#27909 


4 Wy =a > . age “1 Cte , 

—— pao 38| 21 OCI To use Stamp Plot Pro, connect yeur BASIC Stamp to your 

Leogng Pt Awe Hee 3 Shs Sa pe * . re 2 IC Ste sa 
sigieiel «| vin ef i= Sicipi sie favorite sensor and DEBUG the results to the BASIC Stamp Win 

fsooriox|| ___lemective lmenlal Gop Conual ——SSCSCS~« (0 dows editor. Open Stamp Plot Pro, and the data is graphed and 


1080 logged to a file. Stamp Plot Pro easily graphs multiple analog 
won S-Plot P s . : F ‘ 
Aha ini can. af EY et a LJ _ and digital channels, verifies data integrity, saves plots to a file, 


(on ) logs comma-delimited data, and supports the creation of visual 


Heater Statin charts and gauges using text-based macros. 


The Stamp Plot Pro CD includes a single user license, BASIC 
Stal Stamp Activity Board examples, help files in Adobe’s PDF 
993 . —rc : 
format, and a complete BASIC Stamp II tutorial. 


OOF (actwe 0 
900.0 : 
0.00 Sec 240.00 Sec 480.00 Sec «720.00 Sec 960.00 Sec 1200.80 Sec 


Macro. PRO\Macro\D pap macro tat coment Nats |r PFO [GDARS VOD 

= pan Bas cpt iges en | ee 
Order Stamp Plot Pro (427909) or download a free demo of Stamp Order oni oF call Parallax ae os 
Plot Pro (w/ 30-day trial period) from www.parallaxine.com Toll-free 888.512.1024 (Mon-Fri 7 a.m. to 5 p.m. PST) 


BASIC Stamp and the Parallax logo are registered trademarks of Parallax, Ine. 


Write in 194 on Reader Service Card 
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